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Work-rclated roadway crashcs arc the leading causc of dcath from traumatic injuries in thc 
U.S. workplace. They continuc to exact a substantial toll on American workcrs, accounting for 
nearly 12,000 deaths bctwcen 1992 and 2000. Deaths and injurics from thcsc roadway crashcs 
result in increased costs to cmployers and lost productivity. Thcy bring needless pain and suf- 
fering to family, fiicnds, and coworkers. 

Prevention of work-related roadway crashes poses one of the greatest challenges in occu- 
pational safcty. Thc roadway is a uniquc work cnvironnicnt. Comparcd with othcr work set- 
tings, cmployers’ ability to control working conditions and to excrt dircet supervisory controls 
is limited. Traffic volumes and road construction continue to increase. Workers may be pres- 
sured to drive faster and for longer periods and to usc tcchnologics that may lcad to inattcn- 
tion to the driving task. The problem of work-related roadway crashes affccts those who occa- 
sionally drive pcrsonal vehiclcs on the job as well as thosc who routincly drive commcrcial 
motor vehicles over long distances. 

Dcspitc thcsc challcnges, progress can bc inadc in rcducing thc toll of work-rclatcd 
roadway crashes on American workers and their families. Employers, government agencies, 
policy makers, industry, and the rcscarch community must all work actively toward this 
goal. This doeuincnt providcs a coniprchcnsive vicw of thc problcm. It also identifies thc 
groups of workers at greatest risk of traffic crashes, summarizcs key issues that contribute to 
work-relatcd roadway crashes, and recoiimcnds pmventive measures for employers and other 
stakeholders. 

Thc National Tnstitutc for Occupational Safcty and Hcalth (NIOSH), as thc national agcncy 
responsible for occupational safety and health research, is committed to reducing the toll of 
work-rclatcd roadway crashes on Aincricaii workers. We look forward to continuing to work 
with our public- and privatc-scctor partncrs who havc similar intcrests in protecting Amcrican 
workers who drivc on thc job. . - -, 

John Howard, M.D. 
Director 
National Institute for Occupational 
Safety and Hcalth 
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ROADWAY CRASHES- 
OF THE PROBLEM 

Tn the Unitcd Statcs, roadway crashes arc thc leading causc of death fkom unintcntional injury in 
thc general population and also in the workplace, whcrc thcy accounted for 1,347 (23.5%) civil- 
ian worker deaths in 2000. This document provides an overview of current issues affecting 
work-related roadway crashes and focuscs on prevcnting injurics and fatalitics to vchicle drivers 
and passengers. 

No single satisfactory source of data cxists for workcr injuries and fatalitics rcsulting from 
vchicle-related roadway crashes. Spccializcd data systems for work-related fatalities may identify 
high proportions of cascs but lack ncccssary dctnil about thc circumstanccs and risk factors 
surrounding vehicle-related crashes, On the other hand, systems designed to collect information 
about all vehiclc-related crashcs contain morc pcrtineiit data clcmcnts but may not dctcnninc thc 
work status of persons involved in crashes. 

Data from the Census of Fatal Occupational lnjurics (CFOI), a program of the Burcau of 
Labor Statistics (BLS), indicate that 11,952 work-related highway fatalities of civilian workers 
occurred during 1992-2000, with an averagc annual rate of 1.08 deaths per 100,000 full-time 
equivalent (FTE) workers. Thesc fatalities incrcascd in numbcr by 18.7% from 1992 to 2000 
and were the leading cause of occupational fatalities throughout the period. 

CFOI data indicate that workers employed in thc Transportation, Coiimunications, and Public 
Utilities industry division,* which includes coininercial trucking, were at highest risk of fatality. 
Thosc cmploycd in Transportation and Material Moving occupations (truck drivcrs in particular) 
had far higher fatality rates than workers in any other occupation group. Fatality risk varied 
across agc groups; workers aged 65 or older had mocc than thrcc times thc fatality risk of workers 
of all ages, and workers aged 20 or younger (who might be expected to have lower levels of 
cxposure to vehicles in the workplace) had fatality rates that were similar to those for workers of 
all agcs. 

According to CFOI data, collisions betwccn vchiclcs accountcd for nearly half the fatal 
events, followcd by iioiicollision cvents (e.g., loss of control, rollover) and collisions in which 
thc worker’s vchicle left the roadway and struck a stationary objcct on the roadside. Workers 
who wcrc occupants of trucks accouiitcd for 58% of all fatalitics; ncarly half of thcsc wcrc 
semi-truck occupants. However, crashes involving scmi-trucks affect workers in vehicles that 
collidc with scmi-trucks as well as pcdcstrian workers. I n  rcccnt years, sharp iacrcascs in the 
number of large trucks on the road and in the number of vehicle miles traveled by large trucks 
have been accompanied by an incrcasc in the iiumbcr of fatalitics involving thcsc vehicles. 

*Of thc Standard Industrial CLassification (SIC). 
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EXECUTIVE SUMMARY 

Although rates of fatal crash involveincnt for large trucks (number of vehicles involved per IO0 
million vchiclc miles traveled) dcclincd from 3.8 to 3.6 bctwccn 1988 and 1992, thcy havc 
shown little improvcment sincc that tiiiic. 

Concerns about motor vehicle safcty in thc workplacc arc by no nieaiis limited to those sur- 
rounding the operation of large trucks. Workers outside the motor carrier industry routinely 
opcrate company-owned vehicles for deliverics, salcs and repair calls, clicnt visits, and countless 
other job tasks. In these instanccs, thc cmployer providing thc vchicle gcncrally plays a major 
role in setting safety, maintenance, and training policy. However, when a worker drives a per- 
sonal vchiclc for work purposes, the cmploycr may havc little or no control ovcr vchicle maintc- 
nance and selection. The special needs of all three types of opcrating environments-the motor 
carricr industry, other vchiclc flects, and personal vchiclcs uscd for work purposcs-must be 
considered by companies and policy makers when formulating safcty policy. 

RAL AGENCIES 

N THE WORKPLACE 
SPONSIBLE FOR MOTOR VEHICLE 

A number of Federal agencies are responsiblc for enforcing safety regulations that affect the 
opcration of motor vehicles in thc workplacc. The National Highway Traffic Safcty 
Administration ("TSA), housed in thc U.S. Department of Transportation (DOT), holds pri- 
mary responsibility for developing and enforcing niininium design and safety performance stan- 
dards that apply to all vchiclcs manufactured for salc or usc in the United States. Othcr DOT 
agencies with related responsibilities include thc Federal Motor Carricr Safety Administration 
(FMCSA), which enforccs cornprchensive regulations that cover trucks and passenger vehicles 
in the motor carrier industry, and the Federal Highway Administration, which develops guide- 
lines and standards for highway design and construction and tcniporary traffic control. 

Other safety regulations enforced by the Department of Labor (DOL) also address motor 
vehicle opcration in the workplacc. Thc DOL'S Employmcnt Standards Administration, Wage 
and Hour Division, enforces child labor laws that define conditions under which workers under 
agc 18 may operate a motor vchiclc. Occupational Snfcty and Health Administration (OSHA) 
regulations covering certain industrics arc applicablc to workers of all ages, but they primarily 
address the operation of mobile machinery off the highway. Othcr nonrcgulatory Fedcral agen- 
cies make recommendations about the safe opcratioii of motor vchiclcs on thc job. The National 
Transportation Safety Board investigates roadway crashes and dcvclops safety recommendations 
directed at Federal and State agciicies and other groups. Thc National Institute for Occupational 
Safety and Health (NIOSH) conducts occupational safety and health research and makes 
research-bascd recoinmendations for thc safc opcration of motor vehicles in the workplacc. 

ES CRITICAL TO T E SAFE OPERATI 
UTQR VEHICLES IN THE WURKPLAC 

Proactive employer policy can do much to promote vehicle safety on and off the job. Employers 
can providc flcct vchiclcs that offer the highcst lcvcls of occupant protcction in thc cvcnt of a 
crash, and they can ensure that these vehicles receive regular inspection and maintenance. 
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WORK-RELATED ROADWAY CRASHES 

Driver competence and readincss are also critical to workplace vehicle safety, thus it is crucial 
that ciiiploycrs chcck driving rccords of prospcctivc workcrs. cnsurc that workcrs havc valid dri- 
ver’s liccnscs, and provide training appropriatc for thc vcliiclc the worker will operate. In addi- 
tion, cinployers should not place workcrs at risk by pressing them to complcte deliveries or 
client contacts within unrealistic time frames. The single most important driver safcty policy that 
employers can implement and enforce is the mandatoiy USC of scat belts. NHTSA cstimatcd that 
in 2000, thc USC of scat bclts prevented 11,889 fatalitics in thc Unitcd Statcs and could have prc- 
vented 9,238 fatalities that did occur [NHTSA 2002al. 

Drivcr fatiguc has bccn idcntificd as a contributor to roadway crashcs among workcrs as wcll 
as in the general population. Time of day (especially night driving), duration of wakefulness, 
inadcquatc slccp, slccp disordcrs, and prolongcd work hours (including timc spcnt pcrforrning 
nondriving tasks) have all bcen identified as contributing to the risk of fatigue-related crashes. 
The number of hours driven is of particular concciii to the niotor carrier industry. Effective 
January 4, 2004, rcviscd FMCSA regplations applicablc to property-carrying comnicrcial motor 
vehiclc (CMV) drivers will spccify that drivcrs may not drive 

-niorc than 11 hours following 10 consccutivc hours qff didty, or 

-for any pcriod of timc after having bccn on dzify 14 hours following 10 coiisecutivc hours 
off duty. 

Existing FMCSA rcgulations, which will continuc to apply to motor carricrs that transport 
passengers, specify that drivers may not drive 

-more than 10 hours following 8 consecutive hours osfdzity, or 

-for any pcriod of timc after having bccn ON c h ( ~  15 hours following 8 consccutivc hours 

Time pressures, the limited number of parking spaces for large tiucks in rest areas, and the com- 
mon industry practice of paying drivers by thc ruilc can also contributc to drivcrs’ cxcccding 
allowable hours of driving or continuing to drive while fatigued. 

Distracted driving, the use of ccll phoncs whilc driving, and the increascd use of other in- 
vehicle technologies present other safety concerns. Little is known about the content and length 
of business calls made on cell phones whilc driving. Rcsearch among the gcncral population 
suggests that hands-free dcviccs are not ncccssarily a satisfactory alteiiiative, since conducting a 
conversation while driving creates cognitive demands that result in measurable declines in driver 
pcrformancc. Other technologics such as in-vchiclc Intcmct and on-board navigation systcnis 
place additional demands on a driver’s attention. Research has yet to determine the safety conse- 
quences of using ccll phoncs and othcr tcchnologics in combination. 

Young drivers may be at increased risk for craslics because they do not have enough experi- 
ence to recognize, assess, and respond to hazards, and they may bc willing to accept higher lev- 
els of risk. Many of thc factors that incrcase thc risk that young drivers in thc general population 
will bc involved in vehiclc crashcs arc also prcsent in thc workplace. Young pcoplc are not only 
new behind thc whccl, they arc also new to thc workplace-compounding occupational safety 
concerns for this population alrcady at high risk for vehiclc crashcs. 

off dll ty . 
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EXECUTIVE SUMMARY 

Federal regulations under the Fair Labor Standards Act (FLSA) prohibit all on-the-job driving 
for 16-ycar-olds and limit tlic naturc and amount of driving pcnnittcd for 17-ycar-olds. 
However, thc FLSA docs not covcr workers agcd 18 and older, who arc still in thc proccss of 
developing driving skills and gaining cxpcriencc. For this group of inexperienced young adult 
drivers, employers should consider postponing the assignment of intensive or time-sensitive 
driving tasks, thereby acting in thc spirit of graduated driver liccnsing laws that grant driving 
privileges incrcmcntallly. 

Normal aging is accompanied by declines in reaction time and visual acuity, reduced ability 
to dividc attcntion bctwccn tasks, and incrcascd difficulty in handling complex and unfamiliar 
situations. The need to accoinmodatc older drivers is receiving increasing attention in the traffic 
safcty community at largc. As increasing numbcrs of Amcricans continuc to work beyond thc 
traditional retirement age of 65, the spccial needs of older drivers become a workplace safety 
issue as well. Employers will increasingly nccd to evaluate methods for giving older drivers 
continued opportunities for cmploynicnt whilc cnsming that safcty is not compromised. In addi- 
tion, recoinrncndcd highway changcs dcsigncd to accommodate older drivers will bcnefit work- 
crs of all ages as well as thc general driving population. 

EASURES FOR PREVENTING 
QRK-RELATED ROADWAY CRASHE 

Prevcnting work-related roadway crashcs calls for the application of knowledge from both the 
occupational safcty comnmnity and thc roadway safcty community. Thc occupational safcty 
community clearly needs to be involved because of its direct interest in ensuring workers’ safety. 
Thc roadway safcty community nccds to bc involvcd bccausc its actions and policics affect thc 
safety of all road users, including workers. Because the types of vehicles, operating environ- 
mcnts, and levels of regulation associated with work-rclatcd driving arc so varicd, those rcspon- 
sible for vehicle safety on thc job mist  sclect from a wide range of prevention strategies. 
Sclccted prevention mcasurcs rccommcndcd by NIOSH arc listed here (scc Chapter 5 for a com- 
plete list). 

ployers 
* Iniplcment and enforce mandatory seat belt usc policies. 

Etisurc that no workcr is assigncd to drivc on thc job if hc or she docs not havc a valid dri- 
ver’s license. The license should be appropriatc for the type of vehicle to be driven. 
Provide flcct vchiclcs that offer thc highest possiblc levcls of occupant protection in the event 
of a crash. 
Maintain complete and accurate records of workers’ driving performance. In addition 
to driver’s liccnsc chccks for prospcctivc cmployccs, pcriodic rcchccks aftcr hiring 
are critical. 
lncorporate fatigue inanagcment into safcty programs. 

equipment. 
* Ensure that workers rcccive tlic training ncccssary to opcratc specializcd motor vehicles or 
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WORK-RELATED ROADWAY CRASHES _ _ _  -_ - - 

* Offer periodic screening of vision and general physical health for all workers for whom 
driving is a primary job duty. 

+ Avoid requiring workcrs to drivc irrcgular hours or to cxtcnd thcir workday far bcyond 
their normal working hours as a result of driving responsibilities. 

* Establish schcdules that allow drivcrs to obey spccd limits and follow applicable 
hours-of-scrvicc regulations. 

Sct safety policy in accordancc with State graduated driver licensing laws so that company 
operations do not place younger workers in violation of these laws. 

* Assign driving-rclatcd tasks to young drivcrs in an incrcnicntal fashion, bcginning with 
limited driving responsibilities and ending with unrestricted assignments. 

* Support field studies to determine the safety consequences of revised FMCSA 
hours-of-scrvicc regulations that will apply to propcrty-carrying CMV drivcrs bcginning 
Januaiy 4, 2004. 

artaftion Planners and Tvaff ic Engineers 
* Widen pavement markings and use road signs and traffic control devices that are large, 

wcll illuminatcd, well maintaincd, simple, and concisc. 

Usc dircctional turn arrows at busy intcrscctions. 

* Use positive barriers in crossovers and transition areas in highway construction zones. 

These changes in highway design, signage, and traffic control devices will help older drivers 
and all other drivcrs. 

tjy Professionals 
Incorporate infoilnation about shaling the road safcly with trucks and other large coin- 
mercial motor vehicles into driver cducation courscs, State driver’s manuals, and work- 
place driver training prograins. 

orkevs 
* Use safety belts while driving on or off the job. 

* Avoid placing or taking cell phone calls while operating a motor vehicle, especially in 
inclement weather, unfamiliar arcas, or hcavy traffic. 

* Avoid other activities such as eating, drinking, or adjusting noncritical vehicle controls 
whilc driving. 
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A IVI 
are the hazar 

Work-related roadway crashes continue to be the leading cause of injury fatalities for workers in 
thc United States. In 2000, roadway crashcs killcd 1,347 civilian workers and accountcd for 
more than 23% of all workplacc fatalitics. Although other workplace fatalitics have declined in 
recent years, the numbcr of deaths from roadway crashes increased steadily from 1,135 in 1992 
to 1,471 in 1999. In 2000, thcy dccrcased to 1,347. 

are workers exposed or put at risk? 
In 2000, inore than 5.8 million workcrs werc cinployed in Transportation and Material Moving 
occupations: More than 4.4 million of these workcrs were motor vehicle operators, of whom 
77% wcrc truck drivcrs. In addition to thcsc 4.4 million workers whose primary job duty is to 
operate a motor vehicle, numcrous othcr workcrs opcratc motor vehicles as part of their job 
dutics. Somc opcratc flcct vehiclcs providcd by tlicir cmploycrs, and othcrs drivc pcrsonal vchi- 
cles while pcrforming their jobs. 

t agencies within the Federal government 
recommendations related to vehicle safety 
workplace? 

Two Federal agencies in the U.S. Department of Transportation (DOTFthe  Federal Motor 
Carrier Safcty Administration (FMCSA) and thc National Highway Traffic Safcty 
Administration ("TSA)-hold primary responsibility for developing and enforcing vehicle 
safcty standards. FMCSA standards covcr comiucrcial motor carricrs, whcrcas NHTSA regula- 
tions set forth dcsign and pcrfomance rcquircmcnts for vehicle manufacturcrs. The Fedcral 
Highway Administration, another agcncy in the U.S. DOT, develops guidelines and standards 
for highway dcsign and construction and tcmporary traffic control. The programs of this agency 
affcct the safety of all road users, including workers who drivc on the job. Two agencies within 
thc US.  Dcpartment of Labor (DOL) have rcgulatory responsibilitics that affect workcr safety. 
The Employment Standards Administration enforces the child labor provisions of the Fair Labor 
Standards Act (FLSA), and thc Occupational Safcty and Hcalth Administration (OSHA) has rcg- 
ulations for certain industries that primarily address operation of machinery and equipment off 
the highway. Two othcr Fcdcral agcncics with inlcrcst in vchiclc safcty arc cngagcd primarily in 
research and investigative activities. The National Transportation Safcty Board investigates 
roadway crashcs and develops safety rccornmendations dircctcd at Fedcral and State agencics 
and other groups. Thc National histitutc for Occupational Safety and Health (NIOSH) is charged 
with conducting occupational safety and health research and makes rcscarch-based rccommen- 
dations for the safe operation of motor vchiclcs in the workplace. 
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WORK-RELATED ROADWAY CRASHES 

is more inforrna ion available? 
The references, additional readings, and online resources cited at the end of this document iden- 
tify sources that provide morc infomiation about work-relatcd roadway crashes. Additional 
information may also be obtained from NIOSH at 11 H ~ ~ = C d ~ . ~ ( j ~ / n i ~ ~ s i ~ .  Or call NIOSH at 
1-800-35-NIOSH (1-800 -356- 4674). 
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n thc United Statcs, roadway crashcs* arc the lcading cause of death 
from unintentional injury in the gcneral population. In 2000, roadway Irlourl~uy c . r f t h a h  W’L.’W I crashes killed 36,249 vehiclc drivers and passengcrs and injurcd nearly lire feudi?i,q i*rmfr.ihc&w fo 

3.1 million [NHTSA 200 1 a]. Roadway crashes wcrc also thc lcading contrib- ocx.upfilirinal ~ ~ ~ ~ ~ r ~ ~ f f f f f / ~ -  
utor to occupational injury fatalities, accounting for 1,347 civilian worker 
dcaths (23.5%) in 2000. 

In 2000, the total cost of motor vehicle crashes, occupational and 
nonoccupational, was cstiniatcd by thc National Highway Traffic Safcty 
Administration (”TSA) to be $230.6 billion N T S A  2002al. This fig- 
urc rcprcscnts a substantial iricrcasc ovcr thc NHTSA cstiniatc of $150.5 
billion published in 1996 WHTSA 19961. Costs in 2000 related to lost 
wagcs and bcncfits for crash victims totalcd $61 billion, or 26% of thc 
total. Workplace costs associated with disuptions bccausc of the loss or 
absence of an employee accounted for an additional $4.6 billion, or 
2% of total costs BHTSA 2002al. In addition to dircct workplace costs, 
employers and injurcd workers and thcir families bear some of the costs 
associated with medical carc, legal serviccs, administration of insurancc 
claims, travel delays, and repair or replacenient of damaged vehicles. 

Thc cxtcnt to which workcrs drivc or ride in motor vchiclcs as part of 
their job duties is largely unknown, but it can be assumed that exposures 
arc grcatcr in sonic occupations and industrics. Work situations involving 
motor vehicle operation range from those that are heavily regulated to 
those in which the employer may have liniitcd influence. For ccrtain occu- 
pations-ti-uck drivcrs, taxi drivers, and bus drivcrs, for cxample-motor 
vehicle opcration is the primary job duty. Tnick and passcngcr vchicles in 
the motor carrier industry are covcred by comprchcnsivc rcgulations 
enforced by the Federal Motor Carrier Safcty Administration (FMCSA), 
whosc primary mission is cnsuring safc opcration within thc industry. 
Workers in other occupations routinely operate company-owned vehicles 

*The terms “roadway” and “highway” both denotc any public thoroughfare, regardless of 

fka in 2000. 

~~ ~ 

size or traffic volumc. The term “roadway” is uscd in this document except when rcferring 
to data from thc Bureau of-Labor Statistics (BLS). which uses the tcnn “highway ” 
The term “crash” includes the following. (1) a collision between vehicles, ( 2 )  contact of a 
vehicle with a stationary object such as a trcc or a guardrail, and (3) a vchiclc-rclatcd 
event that may injure or kill the occupants but docs not involve contact with another vehi- 
clc or object (for cxaniplc, a rollovcr or loss of control). 
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for delivcrics, sales and repair calls, client visits, and countless other job 
tasks. I n  thcsc instaiiccs, thc cmploycr providing the vcliiclc gcncrally 
plays a major rolc in sctting safcty, maintenance, and training policy. The 
work situation in which the cmploycr has thc lcast control over motor 
vehicle operation is onc in which a workcr drivcs a personal vehicle for 
work purposcs. Hcre, the employcr may have lcss opportunity to influencc 
workcr safcty, sincc thc cinployer has littlc or no control over the selection 
and maintenance of these vehicles. 

Prcvcntion of work-rclatcd roadway crashcs presents daunting chal- 
lenges to employers, injury prevention and safety professionals, and gov- 
caimcnt agencics rcsponsiblc for roadway safcty and occupational safcty. 
The roadway is a work environment unlike any other. Employers and 
workers are affected by extcinal cvents and environmental changes to a far 
grcatcr cxtcnt than in niorc closcd work scttings where thc employer can 
exert substantial control over the work environment. To ensure worker 
safety on tlic roadway, cmploycrs must continually rcadjust operational 
plans and safety policy in responsc to events largely bcyond their control, 
such as long-tcrm roadway construction projccts, changcs in traffic laws, 
changing market and customer demands that bring about changes in trans- 
portation pattcms and volumcs, and changcs in govcrnmcnt regulations. A 
single employer may have workers operating many differcnt types of 
motor vchiclcs, cach requiring different lcvcls of training, maintenance, 
and recordkceping. 

usual boundarics if they arc to dcvelop effective methods for preventing 
work-related roadway crashcs. In some work settings, thcrc arc widely 
acceptcd intcrventioiis that will prevent injury if thcy are implcmented 
properly. Examplcs are control of hazardous energy and fall protection. In 
contrast, the roadway work sctting requires safcty profcssionals to considcr 
issues and prevention modes that apply to the broader roadway safety 
cnviroiinicnl (c.g., roadway dcsign, restraint USC, and vehiclc crashworthi- 
ness). This creates both challenges and opportunities for prevention. 
Challenges cxist bccausc the complexities increase when viewing the prob- 
lcm from both an occupational safcty perspcctive and a broad roadway 
safety pcrspcctive. Howcvcr. the situation offers the opportunity to borrow 
from the roadway safety community at largc: what works for the general 
population may also work in the occupational setting. Likcwise, the work 
of occupational safcty profcssionals can contributc to the prcvcntion of all 
roadway fatalities. 

Thc purposc of this document is to providc an overvicw of current 
issues affecting work-rclated roadway crashes with a focus on preventing 
injuries and fatalitics to vchiclc drivers and passcngers. Fatalities and 
injuries to pcdcstrian workers arc not within the scope of this document, 

%kv ~ ~ ~ 6 ~ f ~ ~ ~ ~ ~ ~ ~  k ti worh 
~~~~~~~~~r~~~~~~~~~ rrrdilt e u+' 
~~~~~~~. 

Injury prevention and safety professionals must also look beyond their 
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INTRODUCTION 

nor are events occurring at locations such as parking lots and industrial 
sitcs away from public roadways. Thc document bcgins by illustrating thc 
scopc and naturc of the problcin and prcsciiting data 011 both fatal and 
nonfatal injuries. The next section sumniaiizcs the large body of regula- 
tions that apply to the operation of inotor vehicles. Somc arc specific to 
work-related driving, and others apply to all drivcrs or all vcliicles. The 
sections that follow address spccial topics critical to the foniiulation of 
strategies to prevent work-related roadway fatalities and injuries. These 
topics includc drivcr fatigue, spccial issucs rcgarding thc motor carricr 
industry, driver distraction and cell phone use, age-related factors, and 
gencral fleet safcty issucs. Following the discussions of special topics are 
detailed strategies for preventing work-related roadway crashes. The docu- 
ment concludes with lists of additional readings and vehicle-related 
Internet resources fioin govciimeiit agcncics, rcscarch organizations, 
industry, and citizen groups. 
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2 m  OURCES OF DATA 
c o single satisfactory sourcc of data exists for worker injuries and 

fatalitics rcsulting from work-rclatcd roadway crashcs. Spccialized 
data systems for work-related fatalities may capture high propor- 

tions of cases yct lack thc ncccssary dctails about circumstanccs and risk 
factors surrounding work-rclated roadway crashes. On the other hand, sys- 
tems designcd to collcct information about all roadway crashes inay contain 
iiiorc rclcvant data but may fail to dctcrminc thc work status of the crash 
victims. 

The Census of Fatal Occupational Injuries (CFOI), a program of the 
Burcau of Labor Statistics (BLS), is a widely used source of data on occu- 
pational fatalitics in thc Unitcd Statcs. CFOI identifies high-risk dcmo- 
graphic and industry/occupation groups, and it includes a case narrative. 
Howcvcr, since it was dcsigncd to acconimodatc all typcs of occupational 
fatalitics, CFOI docs not contain sufficient dctail on work-rclatcd roadway 
crashcs. A primary source of data on nonfatal injuries to workers is the 
annual Survcy of Occupational Injuries and Illnesses (SOII) (another BLS 
data system), which produces national injury cstimates and rates from a 
sample survcy of bnsincss cstablishincnts. Thc SOII data provide casc 
counts by industry, occupation, sourcc of iiijury, nature of injury, part of 
body affcctcd, and typc of cvcnt. Howcvcr. thcy contain ncither casc narra- 
tives for individual iiijury incidents nor information about risk factors or 
circumstanccs. 

These BLS data sources specific to occupational injuries and fatalities 
may be supplcinented by U .S. Department of Transportation (DOT) 
sources: tlic National Autoinotivc Sampling Systcin (which consists of the 
Gcneral Estimates Systcin [GES] and the Crashworthiness Data System) 
and the Fatality Analysis Rcporting System (FARS). These DOT data sys- 
tems are designcd spccifically to capture information about crashes that 
occur in traftic. Thcy offcr a varicty of valuablc data clemcnts, including 
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crash mechanism, vehicle characteristics, tnanner of collision, environmen- 
tal conditions, and drivcr risk factors. However, thcy do not always note 
whether a worker was involvcd, nor do thcy rccord ciiiploymcnt informa- 
tion such as occupation or industry for workcrs who arc idcntificd. 

To take advantage of thc strengths of cach typc of data system- 
work-rclatcd and vehicle-relatcd-this report prescnts information from 
both. Prcscnted first are data on all work-relatcd crashcs from thc CFOI 
and SOII. These data are followed by inore detailed information about 
crashcs rclatcd to large trucks. This information was takcn from CFOI, 
DOT data systems, and other sources. 

L INJURIES 0 WORKERS 
CFOI is a niultiple-sourcc surveillance system that draws on administrative 
documcnts from Fcdcral and Statc agcncics (c.g., dcath ccrtificatcs, nicd- 
ical examiner records, workers’ compensation reports, and regulatory 
agency rcports) as well as mcdia rcports and followup qucstioiinaircs to 
employers and other informants as nccdcd. CFOI dcfincs a fatal work- 
related crash as one that occurs while tlic dcccdciit is a driver or passenger 
in a motor vehicle for work purposes; incidents are cxcluded if thcy occur 
during a commute to or from work. CFOI data that appear in this report 
wcre extracted from a special research filc prepared for the National 
Institute for Occupational Safety and Health (NIOSH). This file excludes 
data from Ncw York City.* To accommodatc thc cmploymcnt data uscd to 
calculate fatality rates, military personnel and voluntccr workers were 
cxcludcd from the tabulations that follow. 

civilian workcrs occurrcd during 1992-2000, with an avcrage annual rate 
of 1.08 deaths per 100,000 full-time equivalcnt (FTE) workers (Tablc 1). 
These fatalities increased in numbcr by 18.7% from 1992 to 2000 and 
wcre the leading cause of occupational fatalitics throughout the period. 
Death rates from work-relatcd highway fatalities increased from 0.99 to 
1.13 bctween 1992 and 1999, dcclining to 1.02 in 2000. 

Data from CFOI indicate that 1 1,952 work-related highway fatalities? of 

ucce of Injury 
For vehicle collisions, CFOI dcfincs thc primary source of injury as thc 
vehicle occupied by thc worker who dicd. The secondary sourcc may be 

be an object such as a trec or guardrail. In many singlc-vehiclc crashcs, no 
sccondary sourcc cxists. Scmi-trucks wcrc the lcading primary vchiclc 

~ ~ ~ ~ / r i ~ - ~ ~ ~ ~ , ~ ~ , ~  w u t ‘  tl7c 

\ o I f w e  of f k f ~ / i t i C . \  f{J 

woriwrs rtrrring 
i 992 2MM. 

the vehiclc that struck or was struck by thc workcr’s vchiclc; it may also kwlwg primuq+ ~ 9 ~ ~ ~ ~ ~ ~ ~ ~ ;  

*New York City declined to authorize inclusion of its data in thc special research file pre- 

b L S  USCS the tcnn “highway” instead of “roadway” to denorc any public thoroughfare, 
pared for NIOSFI. 

rcgardlcss of s i x  or traffic volumc. 
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Table 1. Work-related highway fatalities of civilian workers by year, 1992-2000 

Year Number O h  * Rate/lOO,OOO F T E s ~  

1992 1,135 9.5 0.99 
1993 1,12 1 10.2 1.03 
1994 1,327 11.1 1.12 
1995 1,314 11.0 1.10 
1996 1,333 11.2 1.10 
1997 1,373 11.5 1.09 
1998 1,43 1 12.0 1.13 
I999 1.47 1 12.3 1.13 
2000 1,347 11.3 1.02 
Total 1 1,952 100.0 1 .os 

Source: CFOI special research file (cxcludes New York City). 
*Percentages may not add to 100 because of rounding. 
tFull-time equivalent workers aged 15 or older (employment data from Current Population Suivey) 
Employment data were not available for pcrsoiis under agc 15. 

sourcc (n=3,378,28.3%) of fatalitics to workcrs during 1992-2000 (Table 2). 
Autornobilcs wcrc sccond to semi-trucks (n=2,88 1, 24.1 %), and pickup 
trucks (n i l  ,397, 1 1.7%) ranked third as the primary vehiclc sourcc (Tablc 2). 

CFOl classifics the sccondary source of injury as the object that gener- 
ated the soiircc of injury or was rclatcd to thc event. No sccondary source 
was recorded for 26.2% of the fatalities. For those events in which a sec- 
ondary source was rccordcd, morc than 20% of thc sourccs werc objccts 
other than vchicles. Of these, trees (6.0%), guardrails (4.6%), towers/poles 
(2.3%), and bridgcs (2.2%) wcrc thc most frcqucntly stnick objccts. For 
those events in which a veliicle was the secondary source, semi-trucks 
(14.9%), automobiles (12.6%), and pickup trucks (5.1%) were the leading 
vchiclc catcgorics (Tablc 3). Whcn cvcnts involvcd two vchiclcs and 
scmi-trucks wcrc the primary source, semi-trucks werc also most likely to 
be the secondary source. Similarly, when automobiles were thc primary 
source, thcy werc also most likely to be the sccondary vehicle (data not 
shown in tablc). 

.2.2 "Wpe of Event 
Morc than 49% (n=5,877) of the work-related highway fatalitics during 
1992-2000 wcrc collisions bctwccn vehiclcs (Figure 1). The sccond most 
frcqucnt event type rcsulting in a workcr dcath was a highway noncollision 
incident (c.g., loss of control, rollovcr) (n=3,160, 26.4%0), followed by a 
vchiclc lcavjng thc highway and striking a stationary objcct along thc 
roadside (n=2,106, 17.6%). In a small number of incidents, the vehicle 
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Table 2. Work-related highway fatalities by primary source of injury,* 1992-2000 

Primary source of injury Number %t 
Truck 6.884 57.6 

Semi-truck 3,378 28.3 
Pickup tnick 1,397 11.7 
Unspecified truck 820 6.9 
Truck, not elsewhere classified 715 6.0 
Delivery truck 3 25 2.7 
Dump truck 249 2.1 

Autornobilc 2,881 24.1 
Van-passenger or light delivery 748 6.3 

Offroad or industrial vehicle 318 2.7 
Othcr highway vehicle 284 2.4 
Machinery 157 1.3 
All other 38 0.3 
Total I 1,952 100.0 

Highway vchicle, unspccificd 642 5.4 

~ 

Source: CFOT spccial rescarch filc (cxcludes Ncw York City). 
*CFOI defines primary source of injury as the vehicle occupicd by the worker who died. 
?Percentages may not add to 100 because of rounding. 

6,000 

5,000 

In 
4,000 .- - 

m 
m c - 
6 3,000 

1,000 

L L I 
Highway Highway Vehicle Vehicle Other or 
collision noncollision collision collision unspecified 
between event with stationary with stationary event 
vehicles object along object in 

the roadside the roadway 

Figure 1. Work-rclated Iiighway fatalitics by typc of cvcnt, 1992-2000. 
(Source: CFOT spccial research file [excludes New York City].) 
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Table 3. Work-related highway fil(alities by secondary source of injury,* 1992-2000 

Secondary source of injury 

Ti-u ck 
Scini-tmck 
Pickup truck 
Unspccificd ti-tick 
Truck, not elsewhere classified 
Dump buck 
Delivery truck 

Automobile 
Highway vehicle, unspccified 
Van-passenger or light delivery 
All othcr vchiclcs 
Object other than vehicle 

Trcc 
Guardrail or road divider 
Tower or pole 
Bridge, dam, or lock 

Otlicr 

All other sccondary sourccs 

No secondary source 

Total 

Number 

3,288 
1,781 

61 I 
376 
258 
196 
66 

1,508 
609 
239 
170 

2,653 
719 
552 
279 
266 

837 

355 

3,130 

14,605 

%t 
27.5 
14.9 
5.1 
3.1 
2.2 
1.6 
0.6 

12.6 
5.1 
2.0 
1.4 

22.2 
6.0 
4.6 
2.3 
2.2 

7.0 

3.0 

26.2 

100.0 

Source: CFOI special rcscarch file (excludes New York City). 
*CFOI dcfincs sccondny source of injury as the vchiclc that struck or was stmck by thc workcr’s 
vehicle; it may also be an object such as a tree or guardrail. 

+Percentages may not add to 100 because of rounding. 

struck an objcct or othcr obstruction in thc roadway-such as a box, log, 
or traffic control device (n-219, 1.8%). Noncollisions were the most com- 
mon typc of cvent found among semi-trucks (n=l,202,35.6%), whereas 
collisions bctwccn vchicles were by far the most ficquent typc of cvent 
among automobiles (n=l,93 1, 47.0%). 

.3 Oeoqraghic Distribution 
CFOI rccords whcthcr a crash occurrcd in an urban arca (dcfincd by CFOT 
as bcing part of a nictropolitan statistical area) or a rural area (dcfined by 
CFOI as bciiig outside a inetropolitan statistical arca). Bctwcen 1992 and 
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2000, 54.8% of the fatal work-related highway crashcs occurred within 
urban arcas, and 44.0% occurrcd in rural arcas. Urban or rural location 
was not rcported for the rcrnaiiiiiig crashcs. Trucks of all typcs accountcd 
for 64.9% of all fatal rural crashcs and 52. I %  of fatal urban crashes. 
Semi-trucks were slightly more likely to be involvcd in fatal cvciits in 
rural areas than in urban areas (52.4% versus 46.8%). I n  contrast, fatalities 
to automobile occupants werc much more likcly to occur in urban arcas 
(63.5% versus 34.6%). 

111 1994, CFOI began collecting information about the typc of roadway 
on which a crash occurred. Between 1994 and 2000, more work-related H i ’ t t r ‘ ~ ~ r z  i99.l ctnd 2 / ~ ~ ~ ~  
highway fatalities occurrcd on State and U.S. highways than on any other fFtf1r‘L’ ~ ~ , ~ 1 r ~ ~ - r . ~ ~ c ~ ~ ~ ~ c i  high- 
type of specified roadway (n=3,608, 37.6%) (Table 4). Interstates and free- ~ ~ , ~ ~ ~ . ~ ~ ~ i ~ ~ ~ f j ~ ~ ~  ucr.urr.c3d OM 
ways accounted for 25.8% of all work-related highway fatalities, and local &’ifUfc (18fd L .$s. h~.&v(i.y~ 
roads and strects accountcd for 24.2%. For most vchicle typcs, State and # k i n  ctl?y O I ~ W  f jpe  f<b 

occmrcd. Two exceptions wcrc sciiii-trucks, for which intcrstatc highways 
were the prcdorninant road type (43.1 %), and “all other” vchicles, for 
which thc highcst proportion of fatalitics occurred 011 local strccts (38.6%). 
Although fatal automobile crashcs most often took place on State and U.S. 
highways (36.7%), 31.8% occurred on local strccts. Tn contrast, only 8.5% 
of fatal semi-truck crashes occurred on local streets. 

U.S. highways were the most frequcnt type of road on which a crash ?pi’”ifA?rr‘ i -OdW(l;r .  

Table 4. Work-related highway fatalities by primary source of 
injury on various types of roadways, 1994-2000* 

I’rimary source of injury? 

Other/ 
Semi- Pickup unspecified 

Type of truck truck truck Automobile Van All other Total 
roadway Number % Number % Number Yo Number YO Number % Number YO Number % 

~- ~~ ~ ~~~~ 

State or U.S. 
highway 1,111 40.0 492 42.1 623 36.7 809 36.7 237 37.3 336 30.4 3,608 37.6 

Interstate/ 
frccway 1,198 43.1 222 19.0 345 20.3 370 16.8 202 31.8 139 12.6 2,476 25.8 

Local street 237 8.5 311 26.6 490 28.9 702 31.8 156 24.6 427 38.6 2,323 24.2 
Other/ 
unspecified 
street or 
highway; 
othcr locatioii 235 8.5 145 12.4 240 14.1 325 14.7 40 6.3 204 18.4 1,189 12.4 

Total 2,781 29.0 1,170 12.2 1,698 17.7 2,206 23.0 635 6.6 1,106 11.5 9,596 100.0 
Source: CFOI special research file (excludes New York City). 
*Percentages may not add to 100 because of rounding. 
TCFOI defines primary source of injury as the vehicle occupied by thc worker who died. 
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*.# i &* me of Incident 
For all work-related fatalities on the highway, the greatest numbers of 

Fur . ~ ~ ~ ~ # ~ - i r r f ~ ~ ~  cic'cripuitts. crashes occurrcd bctwccn thc daytimc work hours of 7 a.m. and 4 p.m. 
w ~ ; ~ ~ ~ r ; ~ ~ ~ ~ i f ~ ~ z  s of' (Figurc 2). Fatalities of automobile occupants followed a similar pattern 

~~~~~~~~~~y~ occurred betwell (Figurc 3). In contrast, thc fatality distribution for scmi-truck occupants 
f A B B I .  f ~ ~ r ~  7 it.", rtnd was slightly skcwed, with higher proportions of fatalities bctwecii 

~ I J V  ~~~~r~~~~~~~ ~ ? t t ~ t b i > i .  O/  3 a.m. and 7 a.m., and thc greatest number of dcaths occurring during the 
~ ~ ~ ~ ~ : ~ ~ . ~  ~ ~ c ~ ~ . ~ ~ ~ ~ ~ ~ ~ €  uf f t k  5 a.m. hour (that is, bctwccn 4:30 and 5:29 am.) (Figure 4). 
5 u. I n .  izour, At all hours of thc day, highway collisions betwecn vehicles wcrc tlic 

most comnioii typc of fatal cvcnt (Figurc 5). Bctwccn 8 a.m. and 4 p.ni., 
the proportion of fatalitics attributable to these collisions ranged from 5 1 % 
to 58%, with 23% to 27% attributable to noncollision events. In the latc 
evening and early morning hours, however, the contribution of collisions 
dccrcascd, and the contribution of noncollision cvcnts increased. Evcnts in 
which a vehicle struck a stationary object on the roadside accounted for 
17.6% of all fatalitics but accounted for 24% to 28% of fatalities between 
the hours of 11 p.m. and 6 a.m. 
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Figure 2. Work-rclatcd highway fatalitics by time of incident, 1992-2000. Bxcludcs 2,138 
cases with missing data for time of incident. (Source: CFOI special research file 
[excludes Ncw York City].) 
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ustrv Division 
CFOI classifies cases by the industry in which the deccdcnt was employed, 
using thc 1987 Standard Industrial Classification (SIC) [OMB 19871. 
Between 1992 and 2000, the industry division with the highest number of 
fatalitics from work-rclatcd roadway crashes was Transportation, 
Communications, and Public Utilities (TCPU) (n=3,893, 32.6%) (Table 5 ) .  
This industry division includcs transportation by rail, watcr, air, truck, taxi- 
cab, or bus as well as companics that providc telephonc, gas, water, refuse, 
or electric scrvices. This industry division had more than twicc the number 
of fatalitics rcportcd in Serviccs, which covcrs divcrsc industry scctors 
such as health care, education, business services, and auto repair (n= 1,698, 
14.2%). Thc highcst vehicle-rclatcd fatality ratc (4.64/100,000 FTEs) was 
also found in the TCPU industry division. Although the overall fiequencies 
wcrc comparatively low for Mining (which includcs oil and gas extraction) 
and Agriculture, Forcstiy, and Fishing, thesc two industry divisions had the 
second and third highcst fatality rates, respectively (3.24/100,000 FTEs 
and 2.58/100,000 FTEs). 
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Figure 3. Work-related highway fatalities among autoinobilc occupants by time of 
incident, 1992-2000. Excludes 512 cases with inissing data for time of 
incident. (Source: CFOI special rcscarch filc [excludcs New York City].) 
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Figure 4. Work-related highway fatalities among scmi-truck occupants by time of incident, 
1992-2000. Excludes 603 cases with missing data for time of incident. (Source: 
CFOI spccial research file [excludes New York City].) 

Table 5. Work-related highway fatalities by industry division, 1992-2000 

Industry division (SlC) Number % Rate/100,000 FTEs* 

TCPU 
Services 
Construction 
Manufacturing 
Retail Trade 
Public Administration 
Agriculture, Forestry, and Fishing 
Wholesale Trade 
Finance, Insurance, and Real Estate 
Mining 
Unclassified 

Total 

3,893 
1,698 
1,244 

987 
928 
925 
860 
848 
240 
208 
121 

11,952 

32.6 
14.2 
10.4 
8.3 
7.8 
7.7 
7.2 
7.1 
2.0 
1.7 
1 .o 

100.0 

4.64 
0.46 
1.71 
0.51 
0.54 
1.77 
2.58 
1.78 
0.33 
3.24 
- 

1.08 

Source: CFOI special research file (excludes New York City). 
*Full-time equivalent workers agcd 1 5 or older (employment data from Current Population Survcy). Employment 
data were not available for persons undcr agc 15. 
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Figure 5. Work-related highway fatalities attributable to collisions between vehicles, noncollisions, 
and vehicle collisions with stationary objccts, by time of incident, 1992-2000. Excludcs 
1,965 cases with missing data for time of incident. (Source: CFOI special research file 
[cxcludcs Ncw York City].) 

Thc types of vehicles occupicd by workcrs who dicd in highway 
crashes varied by industry division. Most of the worker fatalities within 
the TCPU industry division wcrc attributcd to semi-trucks (n=2,509, 
74.3%). For Mining, 37.5% of the primaiy sourcc vchicles were pickup 
trucks. Off-road and industrial vchiclcs, including farm tractors, con- 
tributed 30.2% of the vehicular dcatlis in Agriculture, Forcstry, and 
Fishing. Three industry divisions had high proportions of fatalities in 
which the automobilc was thc primary sourcc of injury-Financc, 
Insurance, and Real Estatc (65.0%); Public Administration (58.2%); and 
Services (47.5%). For morc dctailed descriptions of the SIC industry divi- 
sions used in this document, see Appendix A. 
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2.6 Occunation Grow 
CFOI classifies worker occupation using Bureau of the Census (BOC) 
codcs dcvelopcd for thc 1990 U.S. Ccnsus [BOC 19921. Workers in 
Transportation and Material Moving occupatioiis had the highest rates of 
vehicle-rclatcd highway fatalitics among occupation groups (1 1.11/100,000 
FTEs), 4.6 times thc rate of persons in Farming, Forestry, and Fishing occu- 
pations (2.44/100,000 FTEs) (Table 6). Truck drivers, who are included 
among Transportation and Material Moving occupations, experienced 17.77 
deaths/100,000 FTEs, a rate that is considerably higher than that for this 
occupation group as a wholc. For more dctailed descriptions of thc BOC 
occupation groups uscd in this documcnt, see Appendix B. 

e of Victim 
Betwecn 1992 and 2000, thc largcst number of work-related fatalities in 
roadway crashes was among workers agcd 35 to 44 (n=2,940, 24.6%). 
However, thc highest rate occurred among workers aged 65 and older. This 
ratc (3.77/100,000 FTEs) was 2.3 times the ratc for the next leading age 
group (workers agcd 55 to 64) (Table 7). 

Table 6. Work-related highway fatalities by occupation group, 1992-2000 

Occupation group [BOC] Number YO Rate/100,000 FTEs* 
~~ 

Transportation and Material Moving 5,562 46.5 11.11 
Truck Drivers 4,834 40.4 17.77 

Precision Production, Craft, and Repair 1,058 8.9 0.82 
Sales 886 7.4 0.67 
Services 863 7.2 0.65 
Exceutive, Administrative, and Managerial 8 17 6.8 0.47 
Farming, Forestry, and Fishing 811 6.8 2.44 
ProFessional Specialty 65 1 5.5 0.40 
Laborer 540 4.5 1.32 
Clerical 337 2.8 0.23 
Technicians and Related Support 217 I .8 0.60 
Operatives 115 1 .o 0.17 
Unclassified 95 0.8 

Total 1 1,952 100.0 1 .08 

Source: CFOI special rescarch file (excludes New York City). 
*Full-time equivalent workers aged 15 or oldcr (employment data from Current Population Survey). Employment data 

- 

were not available for persons under age 15. 
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Table 7. Work-related highway fatalities by age group, 1992-2000 

'YO change in number 
Age group of deaths from 

(Years) Number o *  /o Rate/100,000 F T E s ~  1992 to 2000 

< 15 30 0.3 - 

15-19 326 2.7 O.Xh 32.3 
20-24 873 7.3 0.85 11.1 
25-34 2,597 21.7 0.90 10.1 
35-44 2,940 24.6 0.93 19.7 
45-54 2,586 21.6 1.12 44.7 
55-64 1,687 14.1 1.64 38.9 
65+ 887 7.4 3.17 16.5 

Unknown 26 0.2 - 

Total 11,952 100.0 1.08 18.7 

- 

- 

Source: CFOI special research file (excludes New York City). 
*Percentages may not add to 100 because of rounding. 
?Full-time equivalent workers aged 15 or older (employment data from Currcnt Population Survey). Employment 
data were not available for persons under age 15. 

Table 7 also demonstrates that much of thc ovcrall 18.7% increasc in 
work-related highway fatalities was borne by adult workcrs. Over the 9- 
year period, a 44.7% increasc occurred in the nuinbcr of fatalities among 
workers aged 45 to 54, and a 38.9% increasc occurrcd among workers 
aged 55 to 64. Workers aged 15 to 19 expcricnced a 32.3% increase. 
Increases were smallest among younger adult workers agcd 20 to 34 and 
among workers aged 65 and older. 

II ~~~~~ Workers 
Table 8 displays age-specific frequencies and rates of work-related highway 
fatalities among young workcrs. Bctwcen 1992 and 2000, work-rclatcd 
highway incidents were the leading cause of occupatioiial fatalities among 
pcrsons aged 15 to 19, accounting for 22.9% of occupational fatalitics in 
this age group. 

The majority of work-related highway fatalitics among workcrs aged 15 
to 19 occurred within three industiy divisions: Rctail Tradc ( 1 ~ 7 7 ,  23.6%), 
Construction (n=63, 19.3%), and Agriculttirc, Forcstiy, and Fishing (11=50, 
15.3%). Thc young victims of thcsc incidcnts wcrc most oftcn ciiiployed in 
Transportation and Material Moving occupations (n=85,26. I %), as 
Laborers (n=59, 1 8.1 %), and in Famiing, Forcstry, and Fishing occupa- 
tions (n=53, 16.3%). 
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Table 8. Frequency and ratc of work-related highway 
filtalities for workers aged 15 to 19, 1992-2000 

Worker age Number of 
(years) fatalities 

15 

16 

17 

18 

19 

Total 

12 3.7 

32 9.8 

45 13.8 

110 33.7 

127 39.0 

326 100.0 

Rate/100,000 
FTEs* 

0.85 

0.77 

0.66 

1.03 

0.86 

0.86 

Source: CFOI spccial research lile (excludes New York City). 
*Full-time cquivalcnt workers (cmploymcnt data from Current Population Survey). Employmcnt data wcrc 
not available for persons uiider age 15. 

For 73.7% of thc youth fatalitics (n=239), thc primary sourcc of injury 
was soiiicthiiig other than an automobile: 119 were trucks, 68 of which 
wcrc idcntificd as pickup trucks. In 72.7% (n=237) of the incidcnts, thc 
fatally injured youth was driving. Compared with workers of all ages, 
young workcrs were slightly less oftcii involved in collisions between 
vehiclcs (45.7% versus 49.2% for workers of all agcs), but they wcrc more 
often involvcd in noncollisions (32.8% versus 26.4% for workers of all 
agcs). Most of thc incidciits among workers aged 15 to 19 occurrcd 
between 7 a.m. and 7 p.m. (225 of thc 275 cases for which time of incident 
was rcportcd). 

22,7.2 Older Workers 
Workers aged 65 and oldcr had the highest rate of work-rclatcd highway 
fatalitics bctwccn 1992 and 200Omore  than twice that of workers aged 
55 to 64 and 3.5 timcs thc ratc for workcrs of all agcs (scc Tablc 7). 
Employment and event characteristics for older workers who died in high- 
way crashcs differed in somc rcspccts from thosc for workcrs of all agcs. 
Although thc highest proportion of older worker fatalities (22.7%) 
occurrcd in thc TCPU industry division, this proportion was somcwhat 
lower than thc 32.6% sccn among workcrs of all ages. Crash victims aged 
65 and oldcr werc morc than twice as likely to bc employed in thc Agri- 
culture, Forcstry, and Fishing industry division (19.5% versus 7.2% for 
workers of all agcs). Agricultural einploymciit was particularly common 
among crash victims aged 75 or older: 29.3% compared with 16.5% for 
crash victims aged 65 to 74. Surprisingly high proportions of older crash 
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victims were employed in Transportation and Material Moving occupa- 
t i o ~ ~ ~ :  43.7% of workcrs agcd 65 to 74 and 293% of thosc agcd 75 or 
oldcr, compared with 46.5% for workers of all ages. 

Older workers who died in highway crashes wcrc lcss likcly than work- 
ers of all ages to be truck occupants (42.5% versus 57.6% for workcrs of 
all agcs) and morc likcly to bc automobile occupants (29.8% vcrsus 24.1% 
for workers of all ages). Only 3.8% of semi-truck occupants who dicd in 
highway crashes were aged 65 or older, and only 0.5% werc aged 75 or 
older. Thc great majority of fatalitics of scini-truck occupants (morc than 
91%), occurred among younger adult workcrs aged 25 to 64. 

Crash victims agcd 65 or oldcr wcre slightly morc likcly than workcrs 
of all ages to have been driving the vehicle at the time of the crash (90.0% 
vcrsus 87.4%). The proportion of thosc who were driving did not dccrcasc 
at age 75 and oldcr. Compared with workcrs of all agcs, older crash vic- 
tims werc more likely to be involvcd in a collision betwccn vehicles 
(58.0% versus 49.2% for workcrs of all ages), and lcss likcly to be 
involved in a noncollision event (22.9% versus 26.4% for workers of all 
ages). From 1994 to 2000, fatal craslics among oldcr workcrs occurrcd less 
frequently on interstate highways or freeways (1 8.8%) than in the general 
workcr population (25.8%). 

X 

The majority of work-related highway fatalitics occurred among malc 
workers (n=10,714, 89.6%), who accountcd for most of the increase in fre- 
quency bctwccn 1992 and 2000 (Figurc 6). For thc 9-ycar period, thc avcr- 
age annual vehicle-related fatality rate for male workers was six times that 
for fciiialc workcrs (1.66/100,000 FTEs vcrsus 0.27/100,000 FTEs). 
However, these events accountcd for proportionally inorc of the total 
occupational fatalities among female workers (29. I %) than among male 
workers (21.6%). 

rker Activity 
Thc vast majority of work-related highway fatalities occurrcd among 
workers whosc primaiy activity at thc timc of the incidcnt was driving 
(n=10,440, 87.3%). An additional 10.9% (n=1,302) wcre workcrs riding in 
a vchiclc. Somc other occupant status was rcportcd for 210 victims (1.8%). 
Thc highcst proportions of workcrs who dicd while driving versus riding 
were in semi-trucks (93.7% versus 5.6%) and autoinobilcs (89.5% versus 
9.3%). For vaiis, a smaller discrcpancy cxistcd bctwccn thc proportions 
driving (77.1%) versus riding (22.2%). Overall, male workers were nearly 
twicc as likely as female workers to bc driving vcrsus riding (Table 9). 
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Figure 6. Work-related highway fatalities by sex, 1992-2000. (Source: CFOI 
special rcscarch file [cxcludcs New Yotk City].) 

Table 9. Work-related highway fatalities by 
vehicle occupant status and sex, 1992-2000 

Sex of N um ber Number Ratio of 
occupant driving riding drivers to riders 

Male 9,439 1,079 8.7 
Fcmale 1,001 223 4.5 

Source: CFOI special rcscarch file (excludes New York City). Excludes 210 cases with some other 
occupant status rqorted. 
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The majority of the work-related highway fatalities occurred among white 
workers (n=10,177, 85.1%), but the fatality ratcs wcrc similar for whitc 
and black workers (1.08/100,000 FTEs versus 1.04/100,000 FTEs). For 
both races, TCPU rankcd as thc lcading industry division for fatalitics, 
followed by Services. Howcvcr, diffcrciiccs by occupation were observcd 
between white and black workers. The grcatcst proportions of fatalitics for 
whitc workcrs occurred within Transportation and Material Moving 
(n=4,677,46.0%), Precision Production, Craft, and Rcpair (n=929, 9.1%), 
and Sales (n=808, 7.90/) occupations. For black workers, Transportation 
and Material Moving (n=708, 58.9%) also ranked the highest in number of 
fatalitics, with Scrviccs occupations (n-120, IO.O%) and Laborcrs (n=98, 
8.2%) ranking second and third. 

workers. Rates for Transportation and Material Moving occupations 
(which includc truck drivers) werc higher among whitc workers 
(1 1.30/100,000 FTEs versus 9.70/100,000 FTE). Within Snles occupations, 
white workers had about 1.9 timcs the fatality rate of black workcrs (0.69 
vcrsus 0.36). In two occupation groups, black workcrs had higher fatality 
rates. The rate for black workcrs in Farming, Forestry, and Fishing occupa- 
tions was 1.3 timcs thc rate for whitc workcrs (3.04/100,000 FTEs vcrsus 
2.31/100,000 FTEs). Black Laborers had a rate of 1.54/100,000 FTEs, 
cornparcd with 1.1 8/100,000 FTEs among white Laborcrs. 

Within occupations, fatality ratcs differcd somcwhat for whitc and black 

NFATAL INJURlES TO WORKERS 
Data on nonfatal occupational injuries associatcd with highway crashes are 
available from SOII, a program of the BLS. SOT1 uscs the samc source and 
event categories as CFOI. As with CFOI data, the source of injury is the 
type of vehicle oecupicd by thc injured worker. Injury cstimatcs from SO11 
exclude all government workers, self-employed workers, and workcrs on 
farms with fewcr than 1 I employecs. 

ated with highway crashes and resulted in days away froin work. Thc 
grcatcst numbers of nonfatal injurics by far wcrc to workcrs in thc 
Services and TCPU industry divisions (Tablc lo). TCPU had nearly four 
timcs thc total injury rate for all industries and more than twice thc injury 
rate of any other industry division. 

In 2000, trucks and autoniobilcs wcrc associated with the highcst frc- 
qucncies and incidence ratcs of highway crashes in which a motorized 
highway vehiclc was the primary injury sourcc (Table 11). Among tiuck 
types, semi-trucks and delivery trucks werc associatcd with thc grcatcst 

In 2000, an estimated 44,863 nonfatal occupational injurics were associ- 
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Table 10. Nonfatal injuries resulting from work-related highway crashes and 
requiring days away from work,* by industry division, 2000t 

Estimated 
Industry division (SIC) number % lnjuries/10,000 F T E S ~  

Scrviccs 
TCPU 
Construction 
Wholesale Trade 
Retail Trade 
Manufacturing 
Finance, Insurance, Real Estate 
Agriculturc, Forestry, Fishing 
Mining 

TotalS 
~~ 

14,145 
12,229 
4,706 
4,520 
4,444 
2,730 
1,187 

860 
41 

44,863 

31.5 
27.3 
10.5 
10.1 
9.9 
6.1 
2.6 
1.9 
0.1 

100.0 

5.1 
18.4 
7.7 
6.7 
2.6 
1.5 
1.8 
5.7 
0.7 

4.9 
Source: BLS [2002] (data from the annual SOH). 
*Days-away-from-work cases include those that result in days away from work with or without restrictcd 

']'Excludes self-employed workers, government workers. and agricultural establishments with fewer than 

$Full-time equivalent workers. 
$Columns may not add to total because OF rounding. 

work activity. 

I1 crnployees. 

Table 11. Nonfatal injuries resulting from work-related highway crashes and  
requiring days away from work," by primary source of injury, 2000f 

Primary source of injury 

Autoino bile 
Truck 

Unspccificd 
Semi -truck 
Delivery truck 
Truck, n.e.c.0 
Pickup truck 
Dump truck 

Estimated number 
of injuries 

15,325 
14,114 
6,564 
3,566 
1,948 
1,124 

624 
288 

Van-passenger or light delivery 2,328 
Bus 2,022 
Motorized highway vehicle, n.e.c. 422 
Motorcyclc, mopcd 255 
Motor home, recreational vehicle 81 
Highway vchicle, unspccified 8,670 

Median number of days 
away from work 

8 
18 
18 
21 
24 
11 
5 

14 
10 
10 
10 
47 
10 
8 

Injuries/lO,OOO 
F T E ~  

1.7 
1.5 

Source: BLS Unpublished data. 
*Days-away-from-work cases include those that result in days away from work with or without rcstricted work activity. 
tExcludcs self-cmploycd workcrs, governmcnt workcrs, and agricultural cstablishments with fcwcr than 1 1 crnployces. 
$Full-time equivalent workers. 
SNot elsewhere classified. 
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numbers of injuries and the highcst median number of days away from 
work. Although injurics rclatcd to motorcyclcs wcrc rclativcly fcw in num- 
ber, they wcre thc most scvcrc in tcrms of nicdian numbcr of days away 
from work. 

Other data from SO11 providc information about all occupational injurics 
to truck drivers. Truck drivers expericnccd inorc nonfatal occupational 
injuries than workers in any other occupation in 2000, accounting for 8.2% 
of injuries but only 2.6% of FTEs. Transportation incidents (which include 
highway crashcs, nonhighway crashcs, and pcdcstrian incidcnts) accounted 
for 13.5% of the estimated 136,072 injuries to truck drivers in 2000, and 
they wcrc tlic third leading cause of iiijuiy to truck drivcrs aftcr ovcrcxcr- 
tion (29.6%) and contact with objects and equipment (19.4%). More than 
half of the overexertion injuries werc associated with lifting [BLS 20021. 
This fact is significant because truck drivers commonly load and unload 
cargo as part of their job dutics. 

L AND NONFATAL CRASHES 
G LARGE TRUCKS 

FARS, a program of NHTSA, is a rich source of data on crashcs involving 
large trucks. FARS is a national census of highway crashcs in which a 
fatality occurrcd within 30 days of thc crash. Data arc abstractcd from 
police crash reports, death ccrtificates, driving records, and other sources. 
The National Automotive Sampling System GES, also collected by 
NHTSA, provides national cstimates of police-reported traffic crashes 
occurring on public roadways and is onc of thc priniary sourccs of data on 
nonfatal vehicle-related injuries in the general population. Another compo- 
ncnt of thc National Automotivc Sampling System is thc Crashworthincss 
Data System, which collccts data on approxirnatcly 5,000 passenger vchi- 
clc tow-away crashes each year. The Crashworthiness Data System does 
in-dcpth investigations using data sourccs such as driver intcrviews, crash 
sccnc inspections, vchicle inspections, and police crash rcports. 

FARS and CFOI classify trucks differently. FARS uses a combination of 
body type and weight. CFOI has fewer categories, which are based largely 
on thc function of the truck and do not take vchiclc wciglit into account. 
FARS provides data on large trucks with gross vehicle weight ratings 
(GVWRS)~ grcatcr than 10,000 Ib, whcrcas thc closcst cquivalcnt in CFOI 
is the source category “semi-ti-ucks.” Although the two data systems are not 
dircctly comparable, thc data collcctcd through cach arc complcnicntary. It 
is important to note that FARS is not restrictcd to work-rclatcd highway 
crashes, but it can be assumed that the great majority of large-hick 

SThc GVWR is “thc maximum ratcd capacity of a vchiclc, including the wcight of thc base 
vehicle, all added equipment, driver and passengers, and all cargo loaded into or on the 
vehicle. Actual wcight may be less than or greater than GVWR.” [NHTSA 2001al. 
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crashes in which the driver is killcd are work rclated. Responses to other 
FARS data clcmcnts rclatcd to commcrcial drivcr’s licensure and transport 
of hazardous matcrials may also suggcst [hat a crash occurred on thc job. 

In recent years, sharp increases in the numbcr of large trucks on the road 
and in vehiclc niilcs trnvelcd by largc trucks havc bccn accompanicd by an 
increase in the number of fatalities involving these vehicles. Between 1992 
and 2000, the annual numbcr of vehiclc milcs travclcd incrcascd by 34% 
for large trucks. FARS data show that fatalities involving large trucks 
increased from 4,462 in 1992 to 5,395 in 1998 (+20.9%), decrcasing 
slightly to 5,211 in 2000 [FMCSA 2002aI. Although ratcs of fatal crash 
iiivolvemcnt for largc trucks (number of vehicles involved per 100 million 
vchiclc miles travclcd) dcclincd from 3.8 to 2.6 bctwecn 1988 and 1992, 
thcy havc shown littlc improveiiicnt since that time. The fatal crash 
involvcmcnt ratc for largc trucks in 2000 was slightly highcr than the ratc 
for passenger vehicles (2.4 versus 1.9), although the rate for nonfatal 
injury crashcs for largc trucks was only onc-third that of passcngcr vehi- 
cles (48.8 versus 142.7) [FMCSA 2002al. Crashes involving at least one 
largc truck accountcd for 12.1 % of all fatal crashcs and 4.6% of nonfatal 
injury crashcs in 2000 [FMCSA 2002al. 

Occupants of largc trucks accountcd for 14.2% of those killed in 
largc-truck crashes in 2000, whereas 77.9% werc occupants of another 
motor vehicle, and the remaining 7.9% wcrc nonoccupaiits such as 
pcdestrians and pcdalcyclists [FMCSA 2002aI. Of the 4,930 largc trucks 
involved in fatal crashcs in 2000,62.4% were tractors pulling single semi- 
trailcrs, 3.0% wcrc doubles, and 0.2% wcrc tiiplcs [FMCSA 2002aI. Tt is 
important to note that although large trucks are defined as those with 
GVWR grcatcr than 10,000 lb, the hcavicst trucks wcrc most oftcn involved 
in fatal crashes. Trucks with a GVWR of more than 26,000 lb made up 
X7.4% of fatal large-truck crashcs in 2000 [FMCSA 2002al. 

Rcccnt research has bccn conducted on how the actions of largc-tmck 
and passcngcr-vehiclc drivcrs influencc the occurrence of large-tiiick 
crashcs. FARS data include “driver-related factors” that provide informa- 
tion about the actions of each driver involved in thc crash. The presence of 
a driver-rclatcd factor docs not imply fault but docs suggcst that some 
action taken by that driver was judged to have contributed to the crash. For 
thc 2,714 fatal crashcs in 2000 involving a passcngcr vchiclc and a largc 
tmck with a GVWR of niorc than 10,000 lb, driver-related factors were 
rccordcd in 25.5% of crashcs for thc truck drivcr and in 82.2% of crashcs 
for the passenger-vehicle drivcr [FMCSA 2002al. In these inultiplc-vehiclc 
cvents, thc buck drivcr was most likcly to havc been assigned one or more 
drivcr-related factors whcn the truck rcar-cnded the passcnger vehicle. The 

kur*h, wifh u ( iVI I  K id‘ 
~~~~}~~~ ~!~~~~ 26,000 I!? m d e  
f;sp 8”7.4% nf ’ fk td  Inrge- 
~~~%~~~ cruskws it? 2000. 
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2000 FARS data also showed that tnick drivers wcre much more likely to 
bc assigned a drivcr-rclatcd factor in fatal singlc-vchielc crashcs (70.3%) 
than in fatal multiplc-vchiclc crashcs (28.8%) [FMCSA 2002a1. Dcspitc 
the fact that actions of passenger vehicle drivcrs are more often judged to 
have contributed to fatal crashes with large trucks, thc same five factors 
are most oftcn prcscnt for drivcrs of large trucks as for drivcrs of passen- 
ger vchiclcs: 

* Driving too fast for conditions or in cxccss of thc postcd specd limit 

= Failure to stay in the proper lanc 

Running off the road 

* Inattention (talking, eating, etc.) 

8 Failure to yield the right of way [FMCSA 200221; NHTSA 2002bl 

Two shidies analyzed fatal crashes between passenger vehicles and large 
tnicks in greater detail [Blower 1998; Stustcr 19991. Thc primary data 
source for both was Trucks Involved in Fatal Accidcnts (TIFA), a subset of 
FARS that verifies cascs and collccts additional data through tclcphonc 
surveys. Both studies used driver-related factors collcctcd though FARS 
and TIFA to assess the relative contributions of thc truck driver and thc 
passcnger vehicle driver. The first study, using TIFA data from 1994 and 
1995, included 5,453 fatal crashes involving two vchicles-a large truck 
and a passenger vehicle. In 4,551 of thesc crashes, only the drivcr of the 
passenger vehicle died; whereas in 90 crashcs, only the truck driver dicd. 
Both thc passcngcr vchiclc drivcr and tlic truck drivcr dicd in 23 of thesc 
incidents, and neither died in the remaining 789 [Blower 19981. 

The passcngcr vehicle drivcr had a drivcr-related factor codcd in ncarly 
8 1 % of the incidents, and the truck driver had a driver-related factor codcd 
in ncarly 27%. The most common sccnarios fatal to tlic truck drivcr wcrc 
(1) a rear-end collision in which a truck struck thc passcngcr vehiclc, (2) a 
passenger vehicle that turned across the truck’s path, and (3) a sideswipe 
with both vehicles traveling in the same direction and thc truck cncroach- 
ing (10.6% each). The most coinnion crash scenarios fatal to the passcnger 
vchiclc driver wcrc (1) a head-on collision into the truck’s lanc (25.3%), 
(2) a straight path with the truck striking the passengcr vehicle (16.8%), 
and (3) a rcar-cnd collision with tlic passcngcr vchiclc striking the truck 
(11.7%) [Blower 19981. 

The sccond study [Shistcr 19991 sought to identify unsafc driving acts 
of passengcr vehicle drivers that might lead to collisions with large trucks. 
FARS and TIFA data were supplenieiitcd by crash reports for large-truck 
crashcs (i.e., trucks with a GVWR greater than 10,000 Ib) and interviews 
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with collision invcstigation cxpcrls and truck drivers. The final product 
was a rankcd list of unsafe driving acts bascd on experts' asscssmcnt of the 
coiiibincd danger and frcqucncy of each act. Thc iiiost critical unsafe driv- 
ing acts werc judged to be as follows: 

Driving inattentively (reading, talking, using the phonc, fatigue) 
Merging impropcrly, causing tlic ttuck to maiicuver or brake quickly 

* Failurc to stop at a stop sign or traffic signal (also stopping too early 

Failurc to slow down in a construction zone - Unsafc speed (approaching too fast from the rear or misjudging truck 

or too latc) 

specd) - Following too closcly 
Thc Stustcr [1999] study concludcd that thc most common factor in 

truck versus passenger vehicle crashes was the passciiger vehicle driver's 
lack of knowlcdgc and awascncss about thc pcrformancc capabilitics of 
large trucks. Specifically, drivers may be unaware of limitations in acceler- 
ation, braking, and visibility. Also, passenger vehicle drivers may not fully 
apprcciate the extent to which thc considerable size advantage of large 
trucks places them at risk of injuiy. 

d'Lri7 most COJitnfNn #kcfor 
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CFOI showcd a 64.3% incrcasc in work-relatcd highway deaths of 
semi-truck occupants froin 1992 to 2000. However, tlie data show that 

of ~~~~4~ f r w k  s. 

the burden of work-related scmi-truck crashcs is shared by workers other 
than truck drivers. CFOI idcntificd 4,758 worker fatalitics rclatcd to 
scmi-trucks. The majority were scmi-truck occupants (3,378), followed 
by workcrs in other types of vehicles that collidcd with semi-trucks 
(1,169), and pedestrian workers struck by semi-trucks (2 11). Of the 3,378 
scmi-truck occupant fatalitics, 35.6% involved noncollision cvents, 33.0% 
were collisions, and 25.4% were events involving a vehicle versus a 
stationary objcct. Thc truck most oftcn stiuck no othcr objcct (33.0%0), 
another semi-truck (18.1%), another vehicle (14.7%), or a guardrail or 
othcr barrier (9.9%). TCPU had thc highest frequcncy and rate of 
scmi-truck occupant fatalities of any industiy division (n=2,509,2.99 
deathdl 00,000 FTEs). Fatalities among semi-truck occupaiits were lowest 
at 9 p m .  (11' 57), increasing stcadily and peaking at 5 a.m. (n=172) 
(scc Figure 4). 

driving or riding in automobiles (30.5%), pickup trucks (26.0%), vans 
(13.9%), and farm traclors (2.9%). Thc highcst frcqucncics were in the 
Services (215) and TCPU industry divisioiis (177); rates were highest in 

The I,]  69 otlier workcrs killcd in scmi-truck incidents were most oftcn 
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Mining (0.39) and Agriculture, Forestry, and Fishing (0.34). In contrast 
with fatalitics of scmi-truck occupants, thcsc events occurrcd most frc- 
quently bctwecn 9 a.m. and 4 p.m. 

UMMARY 
Available data on work-related roadway crashcs show an incrcasc in thc 
iiumbcr and rate of fatalitics between 1992 and 2000, dcspite dcclincs in 
work-rclatcd fatalitics as a wholc. According to CFOI data, collisions 
between vehicles made up ncarly half the fatal evcnts, followed by 
noncollisioii evcnts and collisions in which the worker’s vchiclc lcft the 
highway and struck a stationary object on the roadside. Workers who 
werc occupants of tiucks accountcd for ilcarly 58% of all fatalities; ncarly 
half of thcsc wcrc scmi-tiuck occupants. Howcvcr. crashcs involving 
scnii-trucks affect workers in vehicles that collide with scmi-trucks as 
well as pedestrian workers. 

CFOI data also reveal that workers employed in the TCPU industry 
division (which includes comnicrcial trucking) were at highcst risk of 
fatality. Those employed in Transportation and Material Moving occupa- 
tions (truck drivers in particular) had far highcr fatality rates than workers 
in any other occupation group. Fatality risk varied across age groups: 
workers aged 65 or older had niorc than thrcc tinics the fatality risk of 
workers of all ages; and workers younger than age 20 (who might be 
cxpccted to have less exposure to vehicles in the workplace) had fatality 
rates similar to those for workers of all ages. 

Data from DOT sources providc additional information about crashcs 
involving large trucks with a GVWR of more than 10,000 lb. Thc numbcr 
of fatal crashes involving large trucks decreased slightly in 2000 following 
a 21% incrcasc bctwcen 1992 and 1998. Largc-truck crashcs involving 
fatalities are much more often fatal to occupants of vehicles other than the 
truck. Studies suggest that factors such as driving too fast for conditions, 
failure to keep in the proper lane, and inattention are commonly present in 
fatal crashcs involving largc trucks and that thesc factors arc morc oftcn 
noted for the drivers of vehicles other than thc truck. 

ers at highcst risk and gcncral circurnstanccs undcr which crashes occur. 
The following reviews of safety regulations and the scicntific literature 
complement the data analysis, providing insight into how thc problem of 
work-related crashes is being addressed through regulatory measures and 
through rcscarch to increasc undcrstanding of risk factors and identify 
promising prevention strategies. 

These results providc valuablc information, identifying groups of work- 
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wo Federal agencies in DOT-FMCSA and NHTSA-hold priniary 
responsibility for developing and enjorcing sajetv standards related 
to vehicle design and operation. Motor carrier safety is the respon- 

sibility of the FMCSA, established bjJ the Motor Carrier Safety 
Improvement Act of 1999 as a new operating administrution within DOT 
eflective Januav 1, 2000. FMCSA regilations cover comniercial motor 
carriers, including long-haul trucking. NIITSA regzilations set forth mirii- 
mim design and safety perfbrniance requirements to which all vehicle inan- 
ufacturers niust conform. Three other agencies play rolm in protecting 
workers who operate motor vehicles on the job. First, the National 
Transportation Safity Board, thougli not a regulatory agency, investigates 
selected roadway crashes and develops sqfeg recommendations directed at 
Federal and State agencies and other groups. Secoiid, the DOL 5 
Emplo-pent Standards Administrcition, Wage and Hour Division, enforces 
child labor provisions ofthe Fair Labor Standards Act (FLSA) that deJine 
conditions iinder which workers aged I 7  and under mczy operate a motor 
vehicle. Finalb, the Occupational Safety and Health Administration 
(OSHA), also port of DOL, has regulntions covering cpr-tain industries that 
address vehicle and equipment operation, primarily operation of machinery 
and equipment o f t h e  highway. 
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MOT CARRIER 
ULAT S 

Federal Motor Carrier Safety Regulations, found in 49 CFR* 30 1 through 
399, cover busincsscs that opcrate commercial motor vehiclest (CMVs) in 
interstate cornmercc.1 Motor carriers5 engagcd in intrastate commerce 
only arc not dircctly subject to thcsc rcgulations. However, intrastate 
motor carriers are subject to State regulations, which must be identical to 
or compatible with the Fcdcral regulations in order for Statcs to rcccivc 
motor carrier safety grants from FMCSA. States have the option of 
exempting CMVs with a GVWR undcr 26,001 Ib. 

Thc portions of tlic Federal Motor Carrier Safety Regulations 
summarized in this section were choscn for their direct rclevancc to occu- 
pational safety and reprcscnt only a small portion of thc regulations found 
in 49 CFR. 

*Code of Federal Regulations. See CFR in referelus. 
tComrnercial motor vehicle is any self-propelled or towed motor vehicle used on a high- 
way in interstate commerce to transport passengers or property when the vehicle 
(1) has a GVWR or gross combination weight rating, or gross vehicle weight or gross 

(2) is designed or used to transport more than 8 passengers (including the driver) for com- 

(3) is designed or used to transport more than 15 passengers (including thc driver) and is 

(4) is used in transporting material found by the Secretary of Transportation to bc haz- 

conibination weight of 4,537 kg (l0,OOl Ib) or more, or 

pcnsation, or 

not used to transport passengers for compensation, or 

ardous under 49 U.S.C. 5103 and transported in a quantity requiring placarding under 
regulations prcscribcd by the Secrctary undcr 49 CFR, subtitle B, chaptcr I, subehap- 
ter C [49 CFR 390.51. 

htcrstatc commerce is trade, traffic, or transportation in the United States 
(1) between a place in a State and a place outside of such State (including a place outside 

(2) between two places in a State through another State or a place outside of the United 

(3) bctwccn two places i n  a State as part of trade, tratfic, or transportation originating or 

of the United States), 

States, or 

terminating outside the State or the United States [49 CFR 390.51. 
$Motor carrier is a for hire motor carricr or a private motor carrier. Thc term includes a 
motor carrier’s agents, ofiicers, and representatives as well as employees responsible for 
hiring, supervising, training, assigning, or dispatching of drivers and employees concerned 
with the installation, inspection, and inainteiiance of motor vehicle cquiprncnt and/or 
accessories [49 CFR 390.51. 

27 



WORK-RELATED ROADWAY CRASHES - 1_- 

cia1 Driver’s License Standards, 
quiremenis, and Penalties /49 CFR 3831 

Thc commcrcial drivcr’s liccnsc program originated with thc commercial Motor 
Vehiclc Safety Act of 1986. Thc goal of the Act is to iinprovc highway safety by 
cnsuriag that drivers of largc trucks and buscs arc qualified to operatc these vehicles 
and to disqualify and reinovc unqualified and unsafe drivers. Drivers must obtain a 
commercial drivcr’s liccnsc if they arc cngagcd in intrastatc, intcrstatc, or forcign 
commerce and if they operate a vehicle that ineets the definition of a CMV. The mini- 
mum age at which a drivcr may obtain a commercial drivcr’s liccnsc is 21. Thc 
licenses are issued for the following classes of vehicles: 

* Class A-Any combiiiatioii of vchiclcs with a gross combination weight rating of 
26,001 Ib or morc, providcd thc GVWR of the vchiclc(s) bcing towed is morc than 
10,000 lb 

9 Class B-Any singlc vchiclc with a GVWR of 26,001 lb or more, or any such 
vehicle towing a vehiclc with a GVWR of no more than 10,000 lb 

* Class C-Any singlc vchiclc or combination of vchiclcs that does not meet the def- 
inition of Class A or B but is cither dcsigncd to transport 16 or more passengers 
(including the drivcr) or is placarded for hazardous inatcrials. 

* Comrncrcial vchiclc drivcrs may have only one drivcr’s license [49 CFR 383.211. 

A driver must notify thc cmploycr within 30 days of a conviction for any traffic 
violation other than a parking violation. In the event of license suspension, revo- 
cation, or any other disqualification from driving, thc drivcr must notify the 
employer the next busincss day [49 CFR 383.31,49 CFR 383.331. 

0 If a commcrcial driver’s liccnse holder is convicted of any of the following major 
offcnscs, hc or shc will bc disqualified from driving a CMV for a pcriod of 
1 year to life: leaving the scene of an accident; comniitting a felony using a 
CMV, driving a CMV undcr the influence of a controllcd substance or with a 
blood alcohol concentration of 0.04% or higher; refusing to take an alcohol test; 
driving a CMV undcr a rcvokcd, suspcndcd, or cancclcd comnicrcial drivcr’s 
license, or while disqualified; or causing a fatality through negligent operation of 
a CMV [49 CFR 383.51, as amcndcd in 67 Fcd. Rcg.* 49742 (2002)l. Scrious 
traffic violations, vjolations of out-of-service orders, and railroad-highway grade 
crossing offcnscs rcsult in disqualification for pcriods of 60 days to 1 ycar 
[49 CFR 383.5 1, as amended in 67 Fed. Rcg. 49742 (2002)l. 

*Federal Register. See Fed. Reg. in refcrcnce.c. 
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* A commercial driver’s license holdcr will bc disqualified from driving a CMV if 
convicted of any of the major or scrious offenses citcd above, regardless of 
whether the offcnse was committed wliilc driving a CMV [49 CFR 383.51, as 
amended in 67 Fed. Reg. 49742 (2002)l. 

Thc Assistant Administrator of thc FMCSA (or dcsigncc) is rcquircd to makc an 
emergency disqualification of any driver whose driving constitutes an “imminent 
hazard” [49 CFR 383.5,49 CFR 383.52 (amended in 2002); 67 Fed. Reg. 49742 
(2002)l. 

* An employer may not knowingly permit a driver to operate a CMV if the driver’s 
liccnsc has bccn suspciidcd or rcvokcd; if thc drivcr has morc than onc CMV dri- 
ver’s license; if the company, driver, or vehicle is under an out-of-service order; 
or if the drivcr violatcs any rcgulation govcming railroad-highway gradc cross- 
ings [49 CFR 383.371. 

* Applicants for commercial driver’s licenses must provide the names of all States 
where thcy have bccn liccnscd to drivc any typc of motor vchiclc during the prc- 
vious 10 years [49 CFR 383.71 (amended in 2002); 67 Fed. Reg. 49742 (2002)], 
and thc Statc whcrc the application is rnadc must rcqucst and revicw thc appli- 
cant’s complete driving record from all these States before issuing a commercial 
driver’s license [49 CFR 384.206, as amended in 67 Fcd. Rcg. 49742 (2002)l. 

= Drivcrs must pass a gcncral knowledgc tcst. Rcquircd knowlcdgc arcas includc 
proper use of vehicle control systems and safety featurcs, backing rules and proce- 
dures, visual scarch mcthods, spccd mnnagcmcnt, night driving, hazard pcrccption, 
the relationship of cargo to vehicle control, vehicle inspection procedures, vehicle 
mancuvcring in cmcrgcncy situations, hazardous matcrials transport, and air brakc 
systems. Drivcrs who will opcrate combination vehicles such as tractor-trailers 
niust also understand coupling and uncoupling procedures and vchicle inspection 
procedures for combination vchiclcs [49 CFR 383.1 111. 

Drivers must also demonstrate driving skills for each vehicle group they intend to 
opcratc. Skill arcas to bc tcstcd includc basic vehiclc control (starting, stopping, 
or moving forward and in reverse), safe driving skills (lane changes, turns, sig- 
naling, speed control, visual search, and following distance), and air brake 
inspection and operation skills. Tcstiiq: must bc performed 011 the road 
[49 CFR 383.1131. 

uallifications of Drivers [49 CFR 3911 
This scction describes the process by which drivers must demonstrate that thcy arc 
physically qualificd to opcrate a CMV. The process also rcquircs an annual inquiry 
and revicw of each driver’s safety record. 
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* A prospcctivc CMV drivcr must posscss a currcntly valid commcrcial drivcr's 
license issued by only one State or jurisdiction [49 CFR 39 1.1 I]. 

* An individual is not pcrmitted to drive a CMV unless hc/shc has first demonstrated 
thc ability to conduct a prc-trip inspcction (as spccificd in 49 CFR 392.7), place the 
vehicle in operation, operate controls and emergency equipment, operate the vehi- 
clc in traffic (including passing othcr vchiclcs, turning, braking, slowing down), 
back and park the vehicle, and coupling and uncoupling combination units if the 
drivcr intcnds to opcratc combination vchiclcs [49 CFR 391.311. 

* Pcrsons with ccrtaiii physical, functional, or mcntal disordcrs that may intcrfcrc 
with ability to safely operate and control a CMY are not permitted to drive a CMV. 
Disqualifying mcdical conditions includc clinically diagnoscd insulin-trcatcd dia- 
betes, heart disease, high blood pressure, epilepsy, respiratory dysfunction, alco- 
holism or drug dcpcndcncy, and psychiatric disordcrs [49 CFR 391.411. 

* Pcrsons with any impairmcnt of extrcmitics that might intcrfcrc with normal tasks 
associated with vehicle operation are not permitted to drive a CMV [49 CFR 
391.411. 

CMV drivers must have distancc vision of at least 20/40 in eztch eye (with or with- 
out corrective lenses), horizontal field of vision of at least 70" in both eyes, and the 
ability to distinguish thc colors of rcd, grccn, and ambcr on trafic signals [49 CFR 
391.411. 

CMV drivers must bc ablc to hcar a forced, whispcred voice at a distance of 5 feet 
(with or without a hearing aid). Hcaring may also bc tcstcd using an audiometric 
device. In this case, the hearing loss in the better ear cannot be more than 40 decibels 
at 500, 1,000, and 2,000 Hz (with or without a hcaring aid) [49 CFR 391.411. 

1 Motor carrier employers must make an annual inquiry into the driving record of each 
drivcr cmployed. Thc inquiry, covcring at lcast thc prcccding 12 months, must bc 
made to the appropriate agency of every State in which the driver held a commercial 
driver's liccnsc or pcrmit during thc timc pcriod [49 CFR 391.251. 

Thc rcgulatioiis includc a standard form for rcporting of incdical cxam rcsults, and 
detailed instructions for the health care professional performing a medical exam for 
a prospcctivc drivcr [49 CFR 391.431. 
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In July 2001, thc FMCSA statcd its intcnt to issue cxcmptions that would allow quali- 
fying drivers with insulin-treated diabctcs to opcratc CMVs in intcrstatc commcrce. 
Thc proposed exemptions wcrc supported by rccent studics showing that drivcrs with 
this condition have crash ratcs similar to or lower than coniparison groups or the 
national rate. Drivers applying for the exemption would have to document no 
rcccnt history of hypoglycemic reactions, scizures, or other disqualifying medical 
conditions. Drivers with recent at-fault accidents, convictions for serious traffic 
offcnscs, or license suspcnsions or rcvocations would bc incligiblc for thc cxcniption. 
The FMCSA proposal calls for a strict glucose management protocol and periodic 
rc-cvaluations by mcdical spccialists [66 Fcd. Reg. 39548 (2001)l. 

iving of Comme 
ehicles [49 CFR 

This section contains the rules for the safe operation of motor vehicles; it delineates the 
rcsponsibilities of the drivcr and tlic responsibilities of tlic motor carrier. 

* Drivers are not permitted to operate a CMV if ability or alertness is impaired by 
fatiguc or illness or for any other reason, nor may motor carriers require or per- 
mit a driver to operate a CMV under any of these circumstances [49 CFR 392.31. 

Drivers are not permitted to operate a CMV while undcr the influence of a con- 
trolled substance (except for prescription drugs that will not affect safe operation), 
nor may motor carriers require or perniit a drivcr to opcrate a CMV in violation of 
any of thcsc provisions [49 CFR 392.41. (Procedures for drug and alcoliol testing 
in transportation workplaces are addressed in 49 CFR 40 and 382.) 

* Drivcrs may not use alcohol or be undcr the influence of alcohol within 4 hours of 
going on duty or operating or having physical control of a CMV. In addition, a 
driver may not use or be in possession of alcoholic beverages while working. Any 
drivcr violating thcsc rcguiations is imincdiatcly plaecd out of scrvicc (prohibited 
from driving) for 24 hours [49 CFR 392.51. 

Motor carriers must not schcdule work such that a vehicle would have to bc oper- 
atcd above the spccd limit to travel bctwccn points within a certain timc period 
[49 CFR 392.61. 
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. Drivers must conduct a pre-trip inspcction to ensure that vehiclc parts such as horn, 
windshield wipcrs, mirrors, coupling dcviccs, lights, and brakes are in good work- 
ing order [49 CFR 392.71. 

* Drivers must ensure that cargo is properly distributed and secured as specified in 
49 CFR 393.100 and 49 CFR 393.106; thcy must also cnsurc that cargo docs not 
interfere with the driver’s vicw, movcmciit of arms and legs, acccss to controls, 
and ability to exit from the vehicle. Drivers must also re-examine the cargo and 
load-securing dcviccs pcriodically throughout the trip [49 CFR 392.91. 

* The driver of any CMV that has a seat belt assembly installed at the driver’s seat 
must bc rcstrained within the scat belt assembly before operating the vehicle 
[49 CFR 392.161. 

A.4 Parts and Accessoriies Necessary f 
afe Operation j49 CFR 3931 

This section contains exhaustivc spccifications for CMV parts and acccssories, 
including rcquircincnts for protcctions against shifting and falling cargo 
[49 CFR 393.100,49 CFR 393.104, 49 CFR 393.1061. 

* Trucks and buses manufactured after March 1, 1999, must be equipped with an 
antilock brake system and a malfunction indicator system for the antilock brake 
systcm that mcct rcquircnicnts of thc NHTSA Fcderal Motor Vchiclc Safcty 
Standards [49 CFR 393.551. 

~ Trailers and semi-trailers with a GVWR of 10,000 Ib or more manufactured on or 
aftcr January 26, 1998, must bc equipped with a rear impact guard that meets thc 
NHTSA standards [49 CFR 393.861. 

Trailers and semi-trailers manufactured before Dccember 1, 1993, must be retrofit- 
ted with rctroreflcctivc shccting or rcflex reflectors [66 Fed. Rcg. 30335 (2001)l. 
The regulations specify thc sizc, color, placemcnt, and number of sheeting strips or 
rctlectors [49 CFR 393.131. A NHTSA standard (49 CFR 571, Standard No. 108) 
already requires these on trailers or semi-trailers manufactured on or after 
Dcccmbcr 1. 1993. 

11.5 Hours f Service of Drivers E49 CF 
This group ofrcgulations spccifics maximum hours of driving time and duty time for 
CMV drivers. Thc motor carrier and the driver are cach responsible for following these 
regulations. Certain motor carricrs and drivers arc subjcct to different hours-of-service 
regulations. Thcsc iiicludc agricultural opcrations, oilfield opcrations, utility servicc 
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vehicles, and drivcrs in Alaska and Hawaii. State laws that arc more protcctive of 
groups excmpted from hours-of-scrvicc regulations supcrscdc Fcderal laws. 

provisions for propcrty-carrying CMV drivers and passenger-carrying CMV drivers 
[68 Fed. Reg. 22456 (2003)l. Although thc rcvision allows propcrty-canying CMV 
drivers to drivc 1 hour more than passenger-carrying CMV drivers, the property-carry- 
ing drivcrs arc also pcrmittcd 1 hour less of total timc on duty. Elcmcnts in thc pro- 
posed rule that would have required two consecutive periods of night rest for all driv- 
crs and electronic on-board rccordcrs for long-haul and regional drivcrs [65 Fcd. Rcg. 
25540 (2000)l were not part of the final rule. 

Rcvisions to 49 CFR 395, cffcctivc January 4, 2004, havc scparatc hours-of-scrvicc 

For drivers of property-carrying CWs:  
Effective January 4,2004, drivers may not drive 
-for morc than 11 hours aftcr 10 consccutivc hours off duty, or 
-for any period of time after having been on duty 14 hours following 10 consec- 

Here, on duty means all time the driver is required to work or be ready to work. This 
includes time spent driving, loading, unloading, inspccting, repairing, or waiting to 
be dispatched [49 CFR 395.21. 

For drivers of passenger-carrying CMVs: 
= Drivcrs may not drivc 

utivc hours off duty. 

-for more than 10 hours after 8 consecutive hours off duty, or 
-for any period of time after having been on duty 15 hours following 8 consecu- 

tive hours off duty. 

For all CMV drivers: 
Drivcrs may not aftcr having bccn on duty 60 hours in 7 consccutivc days (if thc 
motor carrier does not operate 7 days a week), or after having been on duty 70 
hours in 8 consecutive days (if the motor carrier operates 7 days a wcck) 
[49 CFR 395.31. 

If drivers use a sleeper berth, they may divide the required off-duty hours (8 hours 
for passcngcr-carrying drivcrs and 10 hours for propcrty-carrying drivers) into two 
periods, neither of which may be less than 2 houm long. 

Drivers must maintain a record of duty status for cach 24-hour period 
[49 CFR 395.81. 

Drivcrs are dcclarcd out of service if they arc in violation of the hours-of-service 
regulations, or if they have not maintaiiicd a current record of duty status. After 
bcing dcclarcd out of scrvicc, they may not opcratc a CMV again until thcy havc 
gone off duty for the prescribed number of hours (8 hours for passenger-carrying 
drivcrs and 10 hours for propcrty-carrying drivcrs) [49 CFR 395.131. 
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nspectlon, Repair, 
aintenance [49 CFR 3961 

This section describes driver and motor carrier responsibilities for vehicle inspec- 
tion, repair, and niaintenancc. Appcndix G to Part 396 lists minimum standards for 
the required periodic inspcction of CMVs. 

g Motor carricrs must systcmatically inspcct, repair, and maintain all motor vehicles 
under thcir control [49 CFR 396.31. Opcration of a motor vehicle in a condition 
that is likcly to causc an accidcnt is not pcrmittcd [49 CFR 396.71. 

’ Motor carricrs must requirc all drivers to prepare a writtcn report at the cnd of 
each day’s work on cvcry vehicle opcrated that day. At a minimum, the report 
must cover brakes, steering, lights, reflectors, tires, horns, windshield wipers, rear 
vision mirrors, coupling devices, whccls and rims, and cmergency equipment 
149 CFR 396.111. 

If thc driver’s writtcn report identifies any defect or deficiency that may affcct safe 
operation, the motor carrier must repair these defects before the vehicle may again 
be opcratcd [49 CFR 396.1 I]. 

* A CMV may be uscd only if each component identified in Appendix G has passcd 
inspection at least once during the previous 12 months. Documentation of the 
inspection must bc kept on the vchicle [49 CFR 396.171. 

NHTSA VEHICLE 
ETY STANDARDS 

The NHTSA Fcdcral Motor Vchiclc Safcty Standards [49 CFR 5711 apply to all motor 
vehicles built for sale or use in the Unitcd States. Vehicles manufactured overseas for 
thc U.S. markct arc also covcrcd by thcsc rcgulations, whcrcas those built in the 
United States for export are not. FMCSA regulations that set performance standards 
for CMVs rcfcrcncc thc Fcdcral Motor Vchiclc Safcty Standards. Bccausc thcsc stan- 
dards apply to all passcngcr vchiclcs built for sale or USC in the Unitcd Statcs, thcy are 
also rclevaiit to flcet vehicles purchascd for employee use and to pcrsonal vchiclcs 
driven for work. 

The Fedcral Motor Vehiclc Safety Standards cover both the crash avoidancc and 
crashworthincss aspects of vchiclc design. Crash avoidancc standards include spccifi- 
cations for controls and displays, brake systems, headlights and reflective devices, tire 
sclcction, and mirrors. In sonic arcas such as tirc sclcction, scparatc standards cxist 
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for passenger vehicles and other motor vehicles. Specific to trucks, buses, 
and trailers is a standard addrcssiiig pcrformaiicc, cquipmcnt, and tcsting 
requirements for air-brake systcms [49 CFR 571, Standard No. 1211. This 
standard becainc effective in 1975, but its requirements for stopping dis- 
tances were removed in 1978 as a rcsult of a coui? dccision. These rcquire- 
meiits were reinstated in 1997, and thc standard was modified to require 
the addition of antilock brakes to air-brakc systcms [49 CFR 571, Standard 
No. 121; Krall 20021. Requirements for aiitilock brakes and maximum 
stopping distanccs havc also bccn cxtcndcd to all multipurposc passcngcr 
vehicles, trucks, and buses equippcd with hydraulic or electric braking sys- 
tems and having a GVWR grcater than 10,000 lb [49 CFR 571, Standard 
No. 1051. 

Crashworthiness standards address aspects of occupant protection such 
as protcction from impact from thc stccring control system, air bags, child 
restraint systcins, windshicld mounting, side impact protcction, and roof 
crush resistance. Standard No. 208 contains rcquircmeiits for lap or 
lap-and-shoulder-bclt asscinblics in passcnger vehicles, buses (driver’s seat 
only), and trucks [49 CFR 571, Standard No. 2081. Although Standard 
No. 208 still requires only lap belts in trucks with a GVWR of 10,000 lb 
or morc, U.S. manufacturers havc voluntarily installcd shouldcr-bclt 
restraint systems in these vehicles since the late 1980s [Krall2002]. Also 
of rclcvance to CMVs arc crashworthiness standards that addrcss cmcr- 
gency exits and window releases in buses, rear impact protection, and rear 
impact guards [49 CFR 571, Standard Nos. 217,223, and 2241. Rear 
impact guards, rcquircd for installation on trailcrs and semi-trailers with a 
GVWR of 10,000 Ib or morc, are designed to rcducc dcaths and injurics 
that occur when lighter vchiclcs strikc thc rear of a trailcr or scmi-trailer. 

ATIONAL TRANSPORTATION 

The National Transportation Safety Board is an independelit agency that 
invcstigatcs inajor incidents rclatcd to all modes of transportation, con- 
ducts special studies on topics such as highway work zone safety and oper- 
ator fatiguc, and directs safcty rccommcndations to Fcdcrnl and State 
agencies, manufacturcrs, trade associations, privatc industry, labor, and 
others [Baxter 1995; Swecdlcr 19951. The National Transportation Safety 
Board uscs a multidisciplinary approach to crash invcstigation that (when 
appropriate) draws on spccializcd technical experts from outside the 
agency to assist the Board’s invcstigativc staff. Thc invcstigativc proccss 
usually spans sevcral months and includes public hearings, a public board 
meeting, and issuancc of incidcnt-spccific safcty rccommcndations in addi- 
tion to a written investigative report. 
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Becausc the volume of roadway crashes precludes investigation of all 
incidents, tlic National Transportation Safcty Board invcstigates a small 
proportion of roadway craslics sclccted in cooperation with States. 
Howcver, results of these invcstigations oftcn suggest a necd for broader 
study of pai-ticular safety issues and lead to crcation of public forums for 
discussion. A recent cxaniple involving commercial vehicles was a public 
hcaring on truck and bus safcty in April 1999, which was prompted by an 
Illinois collision between an Amtrak train and a semi-trailer at a grade 
crossing and by a New Jcrscy motorcoach crash [NTSB 20001. 

The National Transportation Safety Board monitors actions taken in 
rcsponsc to cach rcconimcndation, advising the public and Congrcss if no 
reply has becn received from the entity to which the recommendation was 
addressed. An cxample of this type of activity is the long-term monitoring 
of efforts by DOT over the past dccadc to address operator fatigue in all 
modes of transportation [NTSB 20001. The Board has also created the 
“Most Wanted” List of Transportation Safety Improvemciits to advise the 
public of the nced for critical safety improvemcnts. Scvcral currcnt “Most 
Wantcd” recommcndations rclatc to occupational motor vehicle safcty. 
They includc a recommendation to the FMCSA to establish scientifically 
based rcgulations for CMV drivers that set limits on hours of scrvicc and 
establish predictable schedules for work and rest. Another group of recom- 
mendations addrcsses motorcoach safcty issues such as thc dcvclopment of 
NHTSA performance standards for motorcoach occupant protection sys- 
tems and a proposed NHTSA requirement that newly manufactured motor- 
coachcs and school buscs bc equippcd with on-board devices to record 
vchicle performance and event or crash data [NTSB 20021. 

R LABOR STANDARDS ACT (FLSA 
.4.1 Child Labor 

The FLSA rcgulates employment of persons aged 17 and younger by firms 
engaged in interstate comnicrce with annual gross revcnucs of at least 
$500,000. Tlic basic minimum age for employment is 14 years in agricul- 
tural occupations and 16 ycars in nonagricultural occupations, though 
youths aged 14 and 15 may perform a limited number of activities in nona- 
gricultural occupations. Thc FLSA also idcntifics 17 nonagricultural occu- 
pations declared by thc Secretary of Labor to be particularly hazardous for 
16- and 17-year-olds. Hazardous Order No. 2 addrcsscs thc occupations of 
motor vehicle driver and outside hclpcr. On October 31, 1998, Congress 
passcd the Tccn Drive for Employnient Act (Public Law 105-334), which 
modified thc FLSA and Hazardous Order No. 2 to prohibit all on-thc-job 
driving by 16-year-olds. 
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* Under the Teen Drivc for Employment Act, no person under age 17 may drive 
on public roadways as part of his or her job if that cmploynicnt is subjcct to 
the FLSA. 

Workers aged 17 may drive only if the following conditions arc met: 

-The driving must be limited to daylight hours. 

-Thc youth must havc a Statc drivcr’s liccnsc valid for thc typc of driving to 
be performed. 

-The youth must have completed a State-approved driver education course and 
must have a record of no moving violations at the time of hire. 

-The vchiclc to bc drivcn must be cquippcd with a scat bclt for thc drivcr and 
any passengers, and the employer must instruct the youth that the seat belt is 
to be worn while driving the vehicle. 

-The vchicle to be drivcii docs not cxcccd a gross vchiclc weight of 6,000 Ib. 

Workcrs aged 17 may not pcrfonn thc following driving tasks: 

-Towing vchiclcs 

-Routc dclivcrics, routc salcs, or urgcnt, timc-scnsitivc dcliverics 

-Transportation for hirc of propcrty, goods, or passengcrs 

-Transporting more than thrcc passengers (including othcr workcrs) 

-Driving beyond a 30-milc radius of the youth’s placc of cmployment 

-Making more than two trips away from thc primary place of cmploymeiit in a 
single day to deliver goods to a customer or to transport passengers othcr than 
workers 

* The Teen Drivc for Employment Act clarificd the original Hazardous Ordcr No. 2 
(which allowed “incidental and occasional driving”) by stipulating that a youth 
aged 17 may drivc for no more than onc-third of thc work time during any work- 
day and no more than 20% of any workweek. 
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.2 Motor Carrier Exemption 
Workers who fall under thc jurisdiction of thc Fcderal Motor Carrier 
Safcty Rcgulations are cxcmpt from the ovcrtirne provisions of Section 7 
of the FLSA, which guarantccs coinpensation at 1 H times thc regular rate 
for work beyond a 40-hour workwcek. This exemption applics lo motor 
carricr cmployccs whosc duties affcct the safety of the operation of motor 
vehicles that transport passengers or property on public highways ( e g ,  
drivcrs, drivcr’s hclpcrs, loaders, and nicchanics) [DOL 20021. 

SHA REGULATIONS 
OSHA rcgulations for ccrtain industrics spccify that seat bclts must bc 
installed on most specialized vehicles and equipment. However, these reg- 
ulations arc limited to cquipment dcsigncd for opcration at off-highway 
work sites. They apply to industrics such as logging [29 CFR 1910.2461 
and construction [29 CFR 1926.601 and 29 CFR 1926.6021. 
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Drivcr fatigue has bccn identificd as a leading contributor to roadway 
crashes among workers as well as the general population. Fatigue affects 
driving pcrfonnancc by impairing infonnatjon proccssing, attcntion, and 
reaction times; it may also cause a driver to fall aslecp. Time of day, 
duration of wakcfulncss, inadcquatc slccp, slccp disordcrs, and prolonged 
work hours have all becn identified as major causes of fatigue 
[Akerstcdt 20001. 

Estimatcd proportions of fatal crashes attributablc to drivcr fatiguc vary 
substantially and may be higher among CMVs than in the general popula- 
tion. Driver drowsincss or fatiguc was implicated in 1,773 fatal crashes 
(3.1 %) in the United States in 2000 [NHTSA 200 1 a]. Howevcr, fatigue 
was noted for 7.4% of drivers of large trucks involvcd in fatal, 
single-vehicle crashes [FMCSA 2002al. Fatigue was implicated in only 
1 .O% of largc-truck drivcrs involvcd in fatal, multiplc-vchiclc crashcs. 

tributes to an cstimatcd 15% to 33% of crnshcs that wcrc fatal only to 
occupants of large trucks. Thcy notc in contrast that only 1 % to 2% of 
largc-truck crashcs fatal to pcdcstrians or occupants of othcr vehicles are 
judgcd to be fatigue-rclated [GAO 19991. Morc reccntly, the FMCSA csti- 
mated that fatiguc is involved in 15% of all fatal Inrgc-truck-related crash- 
es. The agency estimated that fatigue is directly involvcd in 4.5% of these 
crashes, and that the mental lapscs and iiiattciition associated with fatigue 
contribute an additional 10.5%. Fatigue-rclatcd fatal crashcs involving 
CMVs are most common in long-haul trucking, which accounts for 480 
(63.6%) of thc cstimatcd 755 such cvcnts that occur annually [65 Fed. 
Reg. 25540 (2000)l. 

f:stirnntcd proportions qf 
$itid i - p i ~ s h r . ~  ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ Z ~ ~  
io &iwr fiit&w v u y  
.~~f~.~ia/z~i~~Z~~. 

The Federal Highway Administration reported that driver fatigue con- 

s Affectinq the 
le of Driver Fatigue 

Scvcral factors contribute to tlic widc rangc of estimates on the proportion 
of crashes attributable to fatiguc: 

= A lack of agreement about thc definition of fatiguc 
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6 The subjcctivity involved in making a determination about fatigue at the 
sccnc of a crash 

= A frcqucnt lack of witncsscs or physical evidcncc at thc crash 
scenc (these fatiguc-related crashcs arc disproportionately 
singlc-vehiclc incidents) 

Investigators may presuniptivcly attributc a crash to fatiguc based on the 
tinic of the incidcnt, thc drivcr’s work and slccp schcdulcs over thc previ- 
ous few days, and evidence at the crash scene that the driver did not 
attciiipt to avoid thc crash. 

esearch on Driver Fatigue 
Most of the rescarch on driver fatigue among thosc who drive on the job 
has focused on the motor carrier industry [Braver et al. 1992; Feyer et al. 
1997; Hertz 1988; Joncs and Stcin 1987; Kancko and Jovanis 1992; 
Lin et al. 1993, 1994; McCartt et al. 2000; NTSB 1995, 1999; Williamson 
et al. 1996; Wylic ct al. 19961. Nunicrous studics have addrcsscd the asso- 
ciations of time of day and hours of driving with crash risk for large 
trucks, drawing varying conclusions about the relative contributions of 
each. In gencral, crash risk has bcen shown to increase with hours of driv- 
ing [Joncs and Stcin 1987; Kancko and Jovanis 1992; Lin et al. 1993, 
19941. Other rescarch has dcnionstratcd that truck drivers as a group do 
not necessarily obtain adequate rcst under the current hours-of-service reg- 
ulations [Brown 1994; McCartt ct al. 2000; Wylic et al. 19961. A number 
of studies liilve concluded that night driving is associated with increased 
crash risk-particularly for singlc-vchiclc crashcs, which arc likcly to be 
fatigue-related [Blower and Campbell 1998; Campbell 2002; Hamelin 
1987; Hcrtz 1988; Kancko and Jovanis 1992; Lin ct al. 19931. In addition, 
factors such as rcgularity of schedule, night rcst, and taking rcst breaks 
havc all been citcd as being associated with reduced crash risk [Hamelin 
1987; Kancko and Jovanis 1992; Lin et al. 1993, 19943. 

Two relatcd studies of thc tnicking industry concluded that number of 
hours drivcn had tlic strongcst dircct effect on crash risk. Crash likelihood 
increased steadily after 4 hours of driving, with risks in the 9th and 10th 
hours that wcrc 80% and 130% higher, rcspcctivcly, than those for thc first 
4 hours [Lin et al. 1993, 19941. The finding that crash risk decreased in the 
6th and 7th hours among drivcrs who had takcn a rcst brcak bctwccn hours 
2 and 6 confirm the importance of breaks in reducing crash risk [Lin et al. 
19941. A casc-coiitrol study of large trucks matchcd by roadway, time of 
day, and day of weck found that drivers who wesc on tlic road €or inorc 
than 8 hours had I .8 tinics the crash risk of thosc who had driven 2 hours 
or fcwcr [Jones and Stcin 19871. Anothcr shidy that compared drivers by 
weekly driving pattern and crash involvcnicnt reportcd significant increases 
in crash risk aftcr 4 hours of driving, with thc sharpcst increase aftcr 

In * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ *  mcisli risk Irus 
~ h ~ w t  to incrmsr 
huprrs ofdriving. 
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9 hours [Kaneko and Jovanis 19921. An analysis of TIFA data for 
1981-1 996 rcportcd ncarly idcntical rcsults [Campbcll 20021. Work prac- 
tices such as driving for more than 10 consccutive hours, taking fcwcr than 
8 hours off duty, and driving greatcr numbers of hours over a 7-day period 
were highly predictive of falling aslcep at thc whccl in a group of 593 
long-distance truck drivers [McCartt et al. 20001. 

Night driving coupled with fatigue has also bccn associatcd with 
increased crash risk, higher proportions of injury-producing crashes, and l’tf$tt drivbig ~ ~ ~ p k d  ~ifr’lh 
grcatcr likclihood of fatality in a crash. Bctwccn 1992 and 2000, work- ,frrrigrte h ~ s  /d.w h e w z  USSII-  

related fatalities among semi-truck occupants were lowest at 9 p.m. t + i r r m i  wiih i i i iwuwd i m &  

(n=57), incrcasing stcadily and pcaking at 5 a.m. (n=172) (scc Figure 4). risk 
In an analysis of TIFA data for 1981-1996 [Campbell 20021, the distribu- 
tion of the risk of fatigue involvement, given a fatal largc-truck crash, 
mirrors the pattcni of early-morning fatalitics in tlic CFOI data displayed 
in Figure 4. Anothcr study reported that driving bctwecn 8 p.m. and 7 a.m. 
was associated with 1.9 timcs the crash risk during daytimc hours. Driving 
11 hours or more increased the relative risk associated with night driving 
to 2.4 [Hamclin 19871. Tn two othcr studics, most of thc driving pattcms 
identified as posing the highest crash risk involved substantial periods of 
driving bctwccn midnight and 10 a.m. [Rucko and Jovanis 1992; Lin ct 
al. 19931. In other rescarch, all but one of the four 2-hour periods associat- 
ed with the highest crash risk (independent of other variables) were during 
evening or early morning hours [Lin et al. 19941. Lowest risk was associ- 
atcd with frequent driving between 6 a.m. and 2 p.m. and following a reg- 
ular driving schcdule. This group of low-risk drivcrs also tended to havc 
off-duty time between 6 pm.  and 4 a.m., which incrcased the opportunity 
to obtain nighttimc rcst. 

and the risk of large-truck crashcs, reporting that long-haul trucks had 
more than twice the risk of crashes for the hours between 9 p.m. and 
6 a.m. comparcd with daytimc hours [Blowcr and Campbcll 19981. The 
hours between midnight and 6 a.m. were associatcd with the highcst ratc 
of injuries per 1,000 crashes (435 versus 320 for othcr hours of the day). 
Injuries during thcsc hours were also morc scvcrc, with iicarly twicc as 
many fatalities per 1,000 injuries. Citing FARS data from 1993-1995, thc 
authors noted an cxcess of single-vchiclc crashes among long-haul truck 
crashes between midnight and 6 a.m. (21% at night versus 15% at other 
times of thc day). For singlc-vchiclc crashcs involving long-haul trucks, 
fatigue was cited as a FARS driver-related factor for the truck driver in 
19% to 2 1 % of thc crashcs occurring bctwccn midnight and 6 am-coni- 
pared with fewer than 10% of the crashes that occurred throughout the day. 
This study estimated that 53 1 cxccss dcaths occur pcr ycar among truck 
drivers and other road users as a rcsult of night trucking operations. 

Other research provides further evidence of a lirik between night driving 
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Campbell [2002] used TIFA data to examine fatal fatigue-related crashes 
by ( 1 )  typc of motor carricr cniploycr (for-hire carricrs whose primary busi- 
ness is transporting goods belonging to somcone else versus private carriers 
who operate trucks to inovc their own goods), (2) type of truck (single-unit 
“straight” trucks versus scmi-trucks), and (3) the length of trip one way 
(local vcrsus 50 to 200 miles versus more than 200 miles). The highest rela- 
tive risks of a fatal fatiguc-rclatcd crash pcr vehicle mile travclcd were 
found among drivers of straight trucks employed by for-hire carriers (3.4 1) 
and by privatc carricrs (2.47). Howcvcr, thc number of fatal fatiguc-related 
crashes in this population was quite small. More than half of fatal large- 
truck crashes in which fatigue was implicated involved for-hire scmi-trucks 
on one-way trips of more than 200 miles. Compared with all other large- 
tiuck crashes, this group of scmi-trucks had 1.9 times the risk of fatigue 
involverncnl per vehiclc milc traveled. For all lciigths of trips, drivers 
cmploycd by for-hire carricrs had a substantially highcr risk of a fatigue- 
related fatal crash than did drivers cmployed by private carriers. 

Insufficient slccp during off-duty timc bcforc and during a trip as wcll 
as chronic, accumulatcd fatiguc arc recognized crash risk factors that fall 
outsidc the scope of hours-of-service regulations in the United States and 
other nations [Brown 1994; Fcycr ct al. 1997; Hartlcy 1997; NTSB 19951. 
A field study that evaluated four different driving schedules found that 
drivcrs got inadcquatc rcst rcgardlcss of schcdulc, avcraging 3.8 to 5.4 
hours of slccp daily. Cumulative fatigue (as indicated by decreascd scores 
on a test of vigilance) was observed during the last days of a trip, and driv- 
er sclf-assessmcnt suggcstcd highcr fatiguc lcvels after multiplc trips 
[Wylie ct al. 19961. In another field study, fatigue increased markedly for 
all thrce driving rcginicns testcd over thc coursc of a 900-kilometer trip. 
Pre-trip sleep for the averagc driver in this Australian study was only 
slightly ~ O C C  than 6 hours [Williamson ct al. 19961. 

.4 Regulations Addressing 
er Fatigue 

The U.S. rcgulations addressing driver fatigue and driving time have 
changed twice sincc their establishment in 1937 (scc Sectioii 3.1.5 for a 

detailed discussion of existing and rcviscd regulations). A rule 
changc in 1962 reduced the mandatory off-duty period from 9 to 8 hours 

equired on-duty pcriods to be separated by 8 hours off duty. In addi- 
tion, thc 1962 rulc change rctaincd a limit of 10 hours of driving during a 
duty period, but it dropped a provision that the driving occur over a 
24-hour period. Revisions to the hours-of-scrvicc rcgulations in 2003 
incrcased thc pcrinissible hours of driving for property-carrying CMV 
drivcrs from 10 hours to 11 hours, but they dccrcascd the maximum 
on-duty hours from 15 to 14 [68 Fcd. Reg. 22456 (2003)l. These 
revisions take cffcct on January 4, 2004. 
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Under U S .  regulations applicable to property-carrying CMV drivers 
through 2003, two cxtrcmc work pattcriis arc possiblc, cach with charac- 
teristics that may contribute to driver fatiguc. One pattern compresscs thc 
workday into an 18-hour drive-rcst cycle of 10 hours of driving and 
8 hours off duty. This pattern disrupts tlic nonnal 24-hour slccp-wake 
cycle. Alternatively, a drivcr may legally drive for 10 hours and spcnd an 
additional 5 hours on duty within a singlc shift, a practice that cxcccds the 
usual maximum work shift in most other industries. In fact, only 10% of 
all U.S. workcrs workcd inorc than a 12-hour shift during 1997 [NIOSH 

Thc rcviscd regulations makc it possiblc for propcrty-carrying CMV 
20001. 

drivers to approximate a 24-hour work-rest cycle if they work the 
maximum number of duty hours (14 hours on duty and 10 hours 
off duty). However, the ncw rcgulations still allow a coniprcsscd drive-rcst d ‘ l r e  .wf&y c‘onscqm~fwcz~ 
cycle of 21 hours (1 1 hours driving and 10 hours off duty) that disrupts the of i ~ t i ~ f f s h l g  ~ f f . ~ ~ 7 ~ ~ ~ i ~ ~ ~  

normal 24-hour slecp-wake cycle. The safety conscqucnccs of increasing dr ih ‘e  f i ? ~  fo I h r l f l t r  

maximum driving time to 11 hours remain to be seen, as research generally rcymuii? to btY s ~ m .  
shows that crash risk incrcascs with hours of driving. 

Unlike U.S. regulations, European Union regulations require breaks with- 
in a driving trip. Thcy allow a maximum of 9 hours of driving daily (up to 
10 hours twice during a week), with a mandatory 45-minute break after 
4% hours of driving. A minimum of 11 consccutive hours off duty is 
rcquired daily; this number may bc reduccd to 9 hours thrcc timcs per 
week [European Economic Community 19851. In addition, European 
Union regulations rcquire that drivers be compciisatcd for compulsory rest 
time, and drivers must rest 45 consecutive hours for every 6 days worked 
[FHWA 20001. Although Europcan rcgulations permit fcwer hours of driv- 
ing per day and require mandatory breaks, shortcomings have been noted: 
Europcan regulations do not addrcss thc ksuc of adcquatc slccp bcforc a 
trip, and they do not consider the time of day that driving may begin and 
cnd [Brown 19941. 

A recent European Union directive addresses the ancillary duties that 
may not be accounted for when calculating hours of service for truck driv- 
ers. This directive offcrs a broad definition of “working time” that cncom- 
passes driving, loading and unloading, vcliiclc clcaning, maintenance, and 
waiting time. Under this dircctivc, avcragc wcckly workiiig time for driv- 
ers may not exceed 48 hours per week ovcr a 4-month pcriod, and drivers 
may not work morc than 6 consecutive hours without a brcak (using thc 
above definition of “working time”) [European Union 20021. 

ln Australia, regulations that apply to thc morc populous castcni Statcs 
generally allow 11 or 12 hours of driving per day. In contrast, there are no 
hours-of-scrvicc rcgulations in rcmotc, sparscly populatcd Wcstcrn 
Australia. Instead, truckers and motor carricrs in Western Australia arc 
expected to operate under a Codc of Practicc for fatiguc management. Thc 
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Code of Practice allows for long work hours (an average of 14 hours per 
day ovcr 12 days), but i t  pcmiits drivcrs to decide whcn thcy nccd to rest 
[Transport Western Australia 19981. Although the Code of Practicc 
addresses issucs rclevant to the U.S. transport industry, its effects on 
truckcr safcty havc not yet becn evaluatcd. 

The FMCSA and Transport Canada arc working cooperativcly to 
dcvelop and tcst anothcr nonrcgulatory approach, the Fatigue Management 
Program. Educational components of the Fatigue Management Program 
that arc dcsigncd to cnhancc drivcrs’ trip planning will address wcllncss, 
lifestyle, slecp hygiene, and alertness. Other interventions include screen- 
ing for slccp disorders and dcvclopmcnt of guidclines for dispatchcrs to 
improve scheduling practices. Two pilot tests have been conducted in 
Canada, with a similar test to be conducted in the United States in the near 
hturc. If the Fatiguc Managcincnt Program is shown to bc cffcctive, it will 
bc offcred for iinplcnicntatioii in both nations [FMCSA 2002bl. 

A .5 Noncompliance with 
f-Service Requlations 

Rcscarch in the United States and Australia has rcportcd rates of noncom- 
pliance with hours-of-scrvicc regulations ranging from 38% to 73% 
[Braver et al. 1992; Hartlcy 1997; Hertz 19911. Economic pressures may 
cncouragc violations. In thc United States, tnickcrs’ pay inay be based on 
niilcs drivcn or valuc of cargo, which may incrcasc inccntivc to violate thc 
regulations. This method of compensation is prohibited in some European 
countrics, including Swcdcn and Francc [FHWA 20001. CMV drivers cov- 
ered by Fcdcral Motor Carrier Safety Regulations are exempt from thc 
ovcrtiinc provisions of thc FLSA, and thcy arc thcrcforc not guarantccd 
pay for hours workcd beyond 40 hours per wcck. 111 the abscnce of oppor- 
tunity for ovcrtimc earnings, paying truck drivers by the mile can increase 
their incentive to drive additional hours, thereby increasing the likelihood 
of fatiguc. 

nondriving tasks. During oii-duty, nondriving time, truck drivers perform 
otlicr tasks such as cargo loading and unloading, maintcnancc, and record- 
keeping. Tlicsc iiondriving tasks, particularly those involving physical 
labor, also contributc to fatiguc. Although truck drivcrs may bc paid an 
hourly or mileagc rate for timc spcnt driving, thcy may not be paid for the 
time they spcnd pcrforining nondriving tasks. A recent survcy of truck 
drivcrs found that 45% wcrc paid for time spcnt loading and unloading, and 
21% reported being paid for niaintcnance tasks [Belman et ai. 19991. Both 
thcsc statistics havc implications for safety. Lack of compcnsation may 
reduce the incentive for drivers to perform thorough safety inspections. In 

Conipcnsation and thc potcntial for fatigue arc also linked with respcct to 
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addition, it may increase the incentive to work too quickly during loading 
and unloading, thcrcby increasing thc risk of injury from ovcrcxcrtion and 
fatigue. 

An infrastiucturc issue that has bcen cited as a contributor to driver 
fatigue in both the United States and Australia is the shoi-tagc of suitable 
parking areas for drivers of large trucks to stop and rcst [Braver et al. 
1992; 64 Fed. Reg. 28237 (1999); FHWA 1999; Hartlcy 19971. Dcinand 
for parking may be so great that truck stop owners may set time limits that 
makc it difficult for drivcrs to gct adcquatc rcst. Participants at a Fcdcral 
Highway Administration forum on the topic suggested that the use of altcr- 
native parking arcas such as weigh stations and frcight terminals bc con- 
sidered as a short-term solution [FHWA 19991. 

Individual driver characteristics and work habits may contribute to 
driver fatigue and risk of a fatiguc-rclatcd crash. Thcsc individual factors 
include age, individual diffcrcnces in ability to adjust to irrcgular or 
extended work hours or night work, physjcal health and fitness, driving 
experience, undiagnoscd sleep disorders, drug or alcohol consumption, and 
elccting to drivc for longcr pcriods without taking a break [Brown 1995; 
NHTSA 1998al. The importance of individual diffcrences is underscored 
by research showing that small numbers of drivers contributcd dispropor- 
tionately to the total number of drowsiness episodes notcd [Hartley 1997; 
Wylic ct ai. 19961. Howcvcr, thcsc findings do not mcan that thc cxpcri- 
ence of fatigue is related only to individual driver characteristics. Thc 
unique working conditions of the trucking industry call for creative efforts 
to modify work schedules and ancillary on-duty task assignments so that 
drivers' opportunities for rest are more similar to those of workcrs in other 
professions. Such an approach may hclp motor carricrs retain valued 
employees, ensure employment for qualified drivers, and enhance 
roadway safety. 

ral Research to 
iwer Fatigue 

In rcsponsc to thcsc concerns, Fcdcral agcncics have sponsorcd or con- 
ducted the following research to provide a scientific basis for revising 
hours-of-scrvicc rcgulations in the motor carrier industry: 

* A 1995 National Transportation Safety Board study rcportcd that the 
three most important predictors of fatigue involveincnt in largc truck 
crashes were the duration of slccp in thc last slccp period bcforc the 
crash, the total hours of sleep obtained in the 24 hours before the crash, 
and thc prcscncc of split slccp pcriods. Major rccommcndations from 
this study were to complete rulemaking within 2 years to (1) revise 
49 CFR 395.1 to rcquire sufficient rcst provisions for drivers to obtain at 
least 8 hours of continuous slecp aftcr driving for 10 hours or being on 
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duty for 15 hours and (2) eliiniiiate the portion of 49 CFR 395.1 that 
allows drivcrs with slecpcr bcrths to split thc 8 hours of rcquircd 
off-duty tinic into 2 separate pcriods NTSB 19951. 

A 1996 Federal Highway Administration field study of commercial driver 
fatiguc asscsscd 80 drivcrs who followed driving rcgimcns that differed 
by lcngth of timc on duty (10 vcrsus 13 hours), type of work shift (rcgu- 
lar hours versus rotating hours), and start time (day versus night). 
Drowsincss was asscsscd through performance tcsts, physiologic tests 
such as clcctrocnccphalographs, and video recordings. Thc authors con- 
cludcd that timc of day ( i c ,  driving at night) was the most important 
predictor of fatiguc-not number of hours driven or cumulative number 
of trips madc. Highcst lcvcls of drowsincss wcrc noted in the 8-hour 
period between late cvening and dawn. However, it should be empha- 
sized that drivcrs in this study got vcry little slecp on avcragc: 3.8 to 
5.4 hours per day, dcpcnding on their driving schedule. In addition, per- 
formance tests and sclf-asscssincnts done as part of the study showed 
somc cvidcncc of cumulative fatiguc. The authors concluded that insuff- 
cicnt opportunity for slccp and failure of drivers to place high priority on 
slccp werc the kcy contributors to lack of slccp [Wylic ct al. 19961. 

In 1999, the National Trmsportation Safety Board published a rcvicw of 
progress by DOT in addrcssing the Board’s 1989 recommendations 
regarding operator fatigue. The Board reported that the DOT had made 
progrcss in implcmenting a coordinated research program on fatigue and 
had dcvelopcd and disscminatcd educational materials about shift work 
to the transportation industry. However, the Board noted that little 
progrcss had bccn madc in rcvisirig hours-of-scrvice regulations to 
reflect the most current rescarch findings on sleep and fatigue. This 
report restated the two 1995 recommendations for changes to 49 CFR 
395.1 described above. It also rcconmeiidcd that the revised hours-of- 
service regulations should limit hours of service, provide for predictable 
work and icst schcdulcs, and consider circadian rhythms and normal 
rcquireniciits for slccp and rest P T S B  19991. 

In 2000, the FMCSA published results of a study of the effects of slcep 
on CMV drivcr performance. Thc first portion collcctcd data on slccp 
patterns of long- and short-haul drivcrs ovcr 20 days undcr nornial work 
conditions. Both groups of drivcrs averagcd about 7.5 hours of slccp pcr 
night. Short-haul drivers were more likely to have a single sleep period, 
whilc long-haul drivcrs obtaincd almost half thcir daily slecp during 
work hours, mostly in sleeper berths. The authors noted that drivers in 
both groups frcqucntly had inadcquatc slcep during off-duty timc 
[Balkin et al. 20001. 
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The laboratory portion of the study assessed performance on physiologi- 
cal, psychomotor, and driving simulation tcsts for 66 drivcrs assigned to 
3, 5,7,  or 9 hours in bed each night over a 14-day pcriod. For all but thc 
group assigned to spend 9 hours in bed, tcst pcrformancc declined fur- 
ther with each successive day, even among thc group that was assigned to 
spend 7 hours in bed. For the group assigned to only 3 hours in bed each 
night, performance did not return to baseline levels even after 3 consecu- 
tive nights with 8 hours in bed [Balkiii et al. 20001. 

Preventing Fatigue-Related Crashes 
Federal regulations address fatigue in the motor carrier industry by speci- 
fying maximum hours of driving time and duty time and minimum hours 
of off-duty time. Yet, drivers in other industrics have limited protections 
from work schedulcs that can lead to fatiguc. Few studies have addrcssed 
driver fatigue among workers who operatr: conipany-owned or personal 
motor vehicles othcr than large trucks when pcrfoming their jobs. Thcsc 
driving environments are largely unregulated, especially those in which 
pcrsonal vehicles are used for work purposes. Thus, for cniploycrs not 
covered by the motor carrier regulations whose workers are expected to 
drive on the job, a drivcr fatigue management program is a critical clement 
of the overall safety program. 

CIAL ISSUES itN 
CARRIER SAFETY 

ther Safety Concerns 
The highest priority of the FMCSA is to rcduce thc nunibcr of fatalities 
from crashes of large trucks by at least 50% from the 1998 baseline (5.374 
dcaths aniong ti-uek drivcrs and othcr road users) by the end of 2009. 
Although the issue of driver fatigue is central to safety conceiiis about the 
motor carricr industry, numerous other factors rclatcd to thc drivcr, the 
vehicle, the road, and the environment influence injury and fatality risk for 
tnickers and other motorists. In its Safety Action Plan for the years 2000 
through 2003, the FMCSA cited challenges to progress in improving safety 
in the motor carrier industry. These included the rapid growth in large- 
truck mileage and in the number of motor carriers, thc iiccd for resources 
to improve compliance reviews and thc Commercial Driver’s License 
Program, the nccd for additional rcscarch on causal factors in large-tmck 
crashes, slow progress in rulemaking, and the need for further evaluation 
of collision avoidancc technologies [FMCSA 20001. In addition, charaeter- 
istics of the broader roadway work environment (such as those discussed 
in the following subsections) affect the safety of long-haul truck drivers 
and others with whom they share thc road. 
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2.2 Vehicle Safetv and Design Issues 
Vehicle safety standards for large trucks appear, in some instances, to be 
lcss protective than similar standards for passenger vchiclcs. For cxamplc, 
trucks with a GVWR grcater than 10,000 lb are excluded from standards 
addressing protcctioii of thc liead from interior impact, protection against 
impact fiom thc steering control system in a crash, requirements for roof 
crush resistance ovcr the passciiger conipartment, and rcquiremeiits for 
head rcstraints to reduce frcqucncy and severity of injuries that may occur 
in rcar-cad and other collisions [49 CFR 571, Standard Nos. 201, 202, 203, 
and 2161. 

In addition, the adoption of safety standards for large trucks has lagged 
behind thc adoption of similar standards for passenger vehicles. For cxam- 
ple, specifications to miiiiniize the likelihood of inadvertent operation of 
powcrcd windows, roof pancls, and partitions wcnt into cffcct in 1971 for 
passciiger vchiclcs, but not until 1988 for trucks [49 CFR 571, Standard 
No. 1181. Another cxamplc is Standard No. 121, which applics to air brake 
systems. Originally implcnientcd in 1975, this standard was struck down 
by a court dccision in 1978. Thc standard’s key performance requirements 
were not rciiistatcd until 1997 [Krall2002]. 

In some instances, safety protections for truck drivers have improved in 
thc abscncc of rcgulatory changc. Thc provisions of Standard No. 208 
(Occupant Protection) that rcquire installation of lap belts in heavy trucks 
wcnt into effect in 1972. In rcsponsc to rcscarch findings that thrcc-point 
shoulder-belt rcstraiiit systcins reduce the incidence of head and upper 
body injuries, truck manufacturcrs have voluntarily cquippcd trucks with 
thesc restraint systcnis since thc late 1980s [Krall 20021. 

largc trailers and semi-trailers (incorporated into 49 CFR 393 in recent 
years) have yieldcd substantial safety benefits. Overall, the usc of these 
materials on trailers reduced by 29% the incidencc of other motorists’ 
vehicles striking the rear or sides of semi-trailers under dark conditions. 
Rctroflcctivc shccting was most cffcctivc in reducing injury-producing 
crashes (1) under dark conditions in which no additional lighting was pres- 
cnt, (2) whcn the driver of the impacting vchiclc was undcr age 50, and 
(3) when the material was used on a flatbed trailer [NHTSA 2001bl. 

Rcquirernents for application of retroreflcctive sheeting or reflectors on 

&2,3 Vehicle Maintenance 
Rcsearch has linked inadequate maintenance to increased crash risk for 
large trucks. An analysis of data from FARS and GES cstimatcd that 4.5% to 
5.0% of all CMV crashes have a mechanical componeiit [Randhawa et al. 
19981. This study idciitificd brakcs, sccuriiig of loads, tires, and wheels or 
rims as thc most common mechanical contributors. However, thcsc results 
may undcrestiniatc the actual proportion of crash-involved trucks with 
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inechanical defects. FARS and GES data are based on reports from law 
cnforccmcnt officers, who arc gcncrally not trained to idcntify vchiclc 
dcfccts. Furthcnnorc, the amount of information about nicchanical dcfccts 
collectcd on police crash reports varics from State to Statc [Blower 2002; 
Randhawa et al. 19981. 

Other studies using case-control design or in-depth investigative meth- 
ods have rcported considerably higher proportions of mcchanical dcfccts 
among crash-involved large trucks. A case-control study rcported that large 
trucks with cquipmcnt dcfccts were 1.7 timcs morc likely to be involved in 
a crash than trucks with no defects [Jones and Stein 19891. However, this 
study of crash-involved tractor-trailcrs matched with noncrash-involved 
controls hom the same traffic stream found high proportions of equipment 
defects in both groups: 76% for thc crash-involved tnicks and 66% for the 
controls. The defects wcre scrious enough in 4 1 % of thc crash-involvcd 
trucks and in 3 1% of the controls that thcse trucks should have been 
rcinovcd from service. A niorc recent study of crashcs in Michigan found 
that nearly 55% of trucks involved in fatal crashcs had at least one defect 
rclatcd to thc truck’s mechanical condition [Blower 20021. This study 
reported that 28.5% of trucks had at least one out-of-service condition- 
that is, a dcfcct serious enough to requirc that thc truck bc parked until the 
defect was corrected. 

Brake dcfccts were found in 56% of thc crash-involved trucks in thc 
study by Jones and Stein [1989], and stcering equipmcnt dcfccts were 
found in 21%. Furthermorc, the authors werc able to dcnionstrate a rela- 
tionship bctwcen the type of dcfcct and the crash configuration: 50% of 
trucks that rear-ended other vehicles had out-of-scivicc brake dcfccts, and 
10% of trucks that sideswipcd other vehicles had stccring dcfects. A relat- 
ed publication noted that 23% of the controls with equipmcnt dcfects had 
bccn on thc road for less than 2 hours, suggesting that thcsc dcfccts wcrc 
likely to have been present at the beginning of the trip and should have 
bccn identified in a prc-trip inspcction [Joncs and Stcin 19871. 

portions of brake violations (34.5%) and steering defects (5.6%). Likc 
Joncs and Stcin, Blower found that the crash configuration and type of 
defect were related. Brake defects wcrc associated with incidents in which 
the truck was thc striking vchiclc in a rcar-cnd collision: 27.3% of trucks 
that were stnick from the rear had a brake violation, compared with 50.0% 
of trucks that were thc striking vchiclc [Blower 20021. This study also 
examined fatal crashes in which a vehicle crossed the center line and 
struck another vchiclc. The trucks that crosscd the ccntcr linc wcrc morc 
likely to have brake defects (46.7%) than trucks that wcre struck by 
anothcr vchiclc that crosscd the ccntcr linc (1 9.7%). Similarly, trucks that 

Coinpared with Jones and Stein [1989], Blower [2002] found lower pro- 
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crossed the center line wcre much more likely to have steering defects 
(26.7%) than trucks that WCIT struck by anothcr vchiclc that crossed thc 
centcr line (2.8%). 

Dcfectivc lights and signals (found in 23.7% of large trucks involved in 
fatal crashcs) wcre the sccond iiiost common type of vehicle defect report- 
ed by Blower [2002]. Thcsc violations werc more common in crashes in 
which tiucks werc struck from tlic rcar (40.0%) than in crashes in which 
the truck was the striking vehicle (1 5.4%), suggesting that approaching 
vchiclcs wcre unablc to SCC thcsc trucks [Blower 20021. 

2.4 Crash Location. Highway 
sign, and Emergency Response 

For large trucks, crash risk on interstate highways is relatively low com- 
pared with U S .  and Statc highways. Onc study of FARS data estimated 
that interstate highways accounted for 40% of truck miles driven in 1996 
but only 23% of truck-rclatcd fatal crashes [Stuster 19991. This difference 
may bc due partly to thc morc consistent specds on interstatc highways 
and to the rclatively small number of access points that provide advance 
warning of cntry and cxit options. In contrast, U.S. and State highways 
niay have numerous acccss points to allow local traffic to enter and exit, 
and thcsc may not bc as wcll niarkcd as thcy arc on interstate highways. 
Where there is a high volume of CMVs such as large trucks using the 
sanic road, the risk of CMV crashcs with passcngcr vchiclcs incrcascs. 
This traffic situation 011 U.S. and State highways, with their greater speed 
diffcrcntials, morc frcqucnt braking and accelerating, and grcater numbcr 
of acccss points, requircs grcatcr vigilance on the part of CMV opcrators 
and greater appreciation of CMV operating capabilities by passenger vehi- 
clc drivcrs. Limiting tlic iiunibcr of highway entrance and exit ramps is a 
component of Dutch transportation policy. in some areas of the 
Ncthcrlands, “truck-only” lanes arc bcing designed and tested to reduce 
conflicts between trucks and passcnger vehicles [FHWA 20001. 

coiisistent with the high proportion of these crashes that occur on inter- 
state, US., and Statc highways (SCC Tablc 4). Thc mral location of many 
large truck crashes has implications for response by emergency medical 
scrviccs as well. In 2000, 16% of large-truck crashes wcrc singlc-vehicle 
events WHTSA 2001 a]. Emcrgcncy medical services pcrsonncl niay have 
to travel a greater distance to rcach the scene of a rural crash: thcy were 
able to rcspond within 10 minutes of notification for 56% of fatal rural 
crashes in 2000, coniparcd with 89% of urban crashes [”TSA 2001al. 
Extrication of injurcd truck occupants may bc complex and prolongcd in 
rollover and jackknife events in which loads may have shifted, doors may 
bc jainmcd, and the cab arca niay bc dcformcd [Bakcr ct al. 19761. Whcn a 

Large-truck crashcs occur disproportionately in rural arcas, a fact that is 
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passenger vehicle strikes the rear of a large truck, extrication of the pas- 
scngcr vchiclc occupant may be complicatcd if thc vchiclc has undcrriddcn 
the truck. 

earch Addressinq 
uck Safety Issues 

Tlic FMCSA is conducting or sponsoring a varicty of rcscarch projccts that 
may ultimatcly make large trucks inherently safer and may help motorists 
and truckers drive near one aiiothcr morc safely. Thc Intclligciit Vehicle 
Initiative featurcs collaboration with vehiclc maiiufacturcrs to develop 
elcctronic brakes, on-board sensing of safety-critical systcnis, deviccs to 
improve truck stability, collision warning devices, and hazard location 
technologies [FMCSA 20001. Other research under the Intelligent Vehicle 
Tiiitiativc includes a study to idcntify human factors and possiblc countcr- 
measures for CMV rear-end collision avoidance and lane changing, and an 
instrumcntcd vchiclc study of car-truck interaction to dcscribc thc actions 
of other vehicles around trucks. These two studies could contribute infor- 
mation essential for developing training programs for truckers and public 
education programs directed toward motorists. In addition, the information 
collcctcd about driving behaviors of othcr motorists around largc trucks 
may hclp refine collision warning systems. 

The FMCSA, in cooperation with NHTSA, initiated thc multiyear Large 
Truck Crash Causation Study in 2002. This study uscs sitcs alrcady used 
for collection of Crashworthiness Data System and GES data to investigate 
at least 1,000 large-truck craslics that rcsult in fatality or scrious injury. 
Teams made up of Crashworthiness Data System researchers and State 
truck inspcctors will collcct detailed data on thc crash, vchiclcs, and occu- 
pants. Assessment of these data will hclp dctcrminc the critical cvent that 
made a collision unavoidable and the rcasons for thc critical cvcnt [Craft 
and Blower 20021. 

wture Plans 
Future rulemaking by the FMCSA is slated to address training require- 
ments for entry-level drivers and unique training necds of multiple-trailer 
combination vehiclc drivers. Thc agency is also planning to study the rela- 
tionship between driver paymcnt mcthods and safcty [FMCSA 20001. 

EVER DIS‘TRACTEON 
CELL PHONE U 

Drivcr distraction has bccn dcfined as “caphirc of thc drivcr’s attcntion by 
information that is irrclevant to the driving situation to a degree where 
insufficient information i s  lcft for the priniary task” [Jnnsscn 20001. Some 
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distractions affect thc driver by requiring physical maneuvers that may 
threaten vchiclc control, whcrcas others are mcntal distractions from 
sourccs inside or outside of thc vehicle. Among all tlic elemcnts of driver 
distraction, ccll phone use has perhaps rcccivcd the most attention. In 
reccnt ycars, ccll phone ownership has increased rapidly in thc United 
States, with morc than 137 million cell phone subscriptions as of August 
2002 [Cellular Telecommunications & Intemct Association 20021. Cell 
phone use while driving has been questioned because it may contribute to 
incrcascd risk of motor vchiclc crashcs. Dcspitc this safety coiiccrn, thc 
availability of a cell phone in a vehicle offcrs a number of benefits, 
including prcvcntion of unncccssary trips, pcacc of mind through 
improved access to family and friends, the ability to report emergencies, 
improved response timc to accidents, and the ability to handle household 
crrands during conmuting timc [Brookhuis et al. 1991; Lissy et al. 20001. 
For workers, thc availability of a cell phonc may offer increased productiv- 
ity, efficiency, and access to clicnts and coworkers [Lissy et a]. 20001. 

3.1 Data on Crashes Involwin 
II Phone Use While Drivinq 

National estimates from NHTSA observational studies conducted during 
2000 indicate that at any givcn timc during daylight hours, 3% of passcn- 
ger vehicle drivers in the United States were actively using a hand-held 
ccll phonc. An additional 0.9% of drivers were cstimatcd to bc using a 
hands-free phone [Utter 20011. However, no estimates exist for the number 
of persons who use cell phones while driving for work. Although improper 
use of ccll phoncs and othcr devices has been docurncnted as contributing 
to roadway crashes in tlic general population, determining the role of cell 
phoncs in work-rclatcd crashes is difficult. CFOI, the primary source of 
data on occupational fatalitics, docs not collcct this information. FARS 
collccts infomiation about tlic prcscncc of drivcr-related factors such as 
inattention, drowsiness, and cell phone use, but it is less comprehensive 
than CFOI in its covcragc of occupational roadway crashcs. Dcath ccrtifi- 
cates are the only means FARS uses to ascertain work relationship; and 
although dcnth ccrtificatcs arc thc singlc source shown to identify the 
grcatest nuinbcr of work-relatcd deaths, at lcast 20% may not be captured 
[Stout and Bell 19911. 

The fundaiiieiital problein is that currently only 15 States are rcquircd 
by law to collcct information about cell phone involvcmeiit on police crash 
reports [Rushing 20021. Thcrcfore, although FARS and the National 
Automotive Sampling System added cell phone use as a driver-related fac- 
tor in 1995, thc policc crash rcports that arc a primary source of data for 
these systems do not nccessarily collect this information [NHTSA 
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19971. Even for States that do collect it, tlie true extent of the involvement 
of driver distraction and ccll phoncs may be undcrcstimatcd: as with 
fatigue-rclatcd crashes, assessment of these elcinents is largely subjective. 
And police crash reports arc not designed to provide a scientific asscss- 
ment of crash causation. 

Although DOT data systcms provide a mechanism to collect national 
data on roadway crashes associated with cell phonc USC, published data 
indicate that very small numbers are actually reported through FARS-- 
a total of 76 cell-phone-rclatcd fatal crashes in 1994 and 1995 [Lissy et al. 
20001. Examination of more recent on-line FARS data revealed that 81 
fatal crashcs in 1999 and 101 fatal crashcs in 2000 werc rcportcd to be 
related to cell phone use-0.2% of the total for those years. One of the 
crashes in 1999 and two of the crashes in 2000 were identified as bcing a 
fatal injury at work WHTSA 2002bl. Othcr electronic dcviccs (e.g., coni- 
putcrs, fax machines, and on-board navigation systems) were identified as 
contributing to a total of five fatal crashes in 1999 and 2000, onc of which 
was a fatal injury at work. It is not yct known whether thc small number of 
fatal crashes rclatcd to use of cell phoncs or other clcctronic dcviccs 
reflects under-reporting or whether these devices indeed pose little risk 
[NHTSA 19971. 

proportions of nonfatal towaway crashcs in thc United States werc related 
to cell phone use. Of nearly 2.4 million crashes in 1995, talking on a cell 
phone was associated with 0.1 %, and dialing a cell phone was associated 
with an additional 0.1% [Wang et al. 19961. Unlike FARS, the 
Crashworthiness Data System does not collect information about work 
relationship. However, this system does record a detailed description of the 
vehicle and information about gross vehicle weight, both of which may be 
of somc value in assessing whcthcr a crash is occupational in nature. 

Lissy et al. [ZOOO] suggest that fatal cell phone-relatcd crashes may 
appear infrequently in data systcms that focus on fatal crashes and tow- 
away crashes bceause they are likely to occur during rush hours, when 
congestion may lead to lower-speed collisions and hence fewer crashes 
resulting in fatalities and injuries. In addition, cell phonc USC may be most 
common during daytime hours, when overall crash risk is lower. 

Data from the Crashworthiness Data System indicate that in 1995, small 

sks of Cell Phone 

Two case-control studies found a statistical but not necessarily causal 
relationship between cell phonc use and increased risk of motor vehicle 
crashes [Violanti and Marshall 1996; Violanti 19981. The rncthods used in 
the first of these studies did not allow rescarchcrs to establish whetlicr a 
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cell phone was in use at thc time of the collision. A shidy by Redelmeier 
and Tibshirani [ I9971 is gcncrally considered to bc thc most scientifically 
sound study of thc relationship between cell phone use and crash risk. 
Thcy examincd drivers involvcd in propcrty-damage-only crashes, com- 
paring their ccll phonc use on the day of a crash with their ccll phone use 
on the day before thc crash during the sanie time pcriod. This rescarch 
found that drivers who had uscd a ccll phone in the 10 minutes before a 
crash had 4.3 times the crash risk of those who had not. This study, like 
scvcral others, was liniitcd by its inability to cstablish that ccll phonc usc 
caused the crash. 

In gcncral, studics conductcd in driving simulators and in instnimentcd 
vehicles have found that the use of cell phones while driving has a. nega- 
tive effect on driving pcrfonnance [Brookhuis et al. 1991; McKnight and 
M c h i g h t  1993; Nilsson and Alm 1991; Tijerina et al. 19951. In these 
studies, the decreased performance associated with cell phone use was 
measurcd by dccreascd response timc for manual or cognitive tasks, 
decreased t ine looking at the road, increased workload (as indicated by 
increased heart rate and stccriiig whecl moverncnts), less miiror checking, 
longer braking times, failure to maintain safe following distances or con- 
sistent spccd, and poor lanc-kccping. 

Results are mixed fkom rescarch addressing whether hands-free phones 
with voice-activated dialing pose lcss risk than hand-held phones that 
require manual dialing. In gcncral, rescarch suggests that hands-free 
phones are safer than hand-held models, although they still pose distrac- 
tions for drivers [Stevens and Paul0 19971. One shidy conductcd with 
instrumented vehicles found that drivers using hands-free cell phones per- 
fornicd bcttcr than thosc using hand-bcld phoncs but lcss well than thosc 
who did not use cell phones at all [Brookhuis et al. 19911. A study con- 
ducted in a driving simulator rcportcd bcttcr driving pcrformancc for 
voice-activated dialing versus manual dialing [Serafin et al. 19931. In con- 
trast, another siinulator study found cquivalcnt dcclines in driving per- 
forinance among users of hand-held and hands-free cell phones [Strayer 
and Johnston 20011. 

Studies outside thc laboratoiy, like simulator-based studies, have failed 
to cstablish that hands-free phones offer clear safety advantages. A shidy 
of profcssional scnii-truck drivcrs found that lane-kccping was improved 
and distraction from visual driving tasks was rcduccd during voice-activat- 
ed vcrsus manual dialing [Tijcrina ct al. 19951. ln contrast, two other 
studies did not report lowered crash risk for users of hands-free phones 
vcrsus hand-hcld phoncs [Drcyer ct al. 1999; Rcdclmcicr and Tibshirani 
19971. However, it is important to note that the two types of shidies are not 
dircctly comparablc. Thc first study [Tijcrina ct al. 19951 mcasurcd diffcr- 
cnces in perforinancc that may bc associated with crash risk but was not 
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designed to follow drivers' crash experience. Tlic othcr two studies 
rcported diffcrenccs in crash risks among largc groups of ccll phonc uscrs 
[Drcyer et al. 1999; Rcdclmcicr and Tibshirani 19971. 

Also uiiclcar is whether crash risk is grcater whilc dialing, conducting a 
convcrsation, or reaching to answcr a phow or rctricvc a dropped phonc. 
Studies donc in the United Statcs have generally found that conversation, 
not dialing, is involved in grcatcr iiumbcrs of ccll-phone-rclalcd crashes. A 
multiyear review of North Carolina police crash reports found that reach- 
ing for a droppcd ccll phonc and talking on a ccll phonc wcrc the primary 
circumstances associated with crashes involving ccll phones ["TSA 
19971. A rcvicw of FARS and GES cascs found that talking on a ccll 
phone was implicated in 17 of 28 crashes involving cell phones (61%). 
Reaching for a phone was idciitificd in two cascs, and dialing was identi- 
fied in only onc case ["TSA 19971. Anothcr study, conducted in a simu- 
lator, assessed differences in driving pcrformancc among users of hand- 
held ccll phones given simple versus morc coniplcx convcrsatioiial tasks. 
The researchers reported that more driving errors wcre coinniitted while 
pcrforming a more coniplcx word-gcncration task than during a simplc 
word repetition task [Strayer and Johnston 200 11. These findings have 
implications for thc safc usc of ccll phones in thc workplacc. Although 
little is known about the content of work-related cell phone calls made 
from vchicles, it is reasonablc to assume that somc of thcsc calls placc 
substantial demands on driver attcntion and may incrcasc crash risk. 

=Vehicle Internet and 
er Information Systems 

New technologies have thc potential for fiirthcr eroding driver attcntion, 
cspccially whcn they are coupled with ccll phonc usc whilc driving. 
Although in-vchiclc Internet technology would idcally provide inforniation 
that has positive effects on traffc and flcct managcnicnt [13urns and 
Lansdown 20001, others have cautioned that little is known about the 
effccts of multiplc inforniation systems on drivcr attcntivcncss 
[NHTSA 19971. Trends toward miniaturization of electronic devices 
might also compromisc safety by placing grcatcr visual dcmands on thc 
driver mHTSA 19971. 

devices on driver pcrformancc [NHTSA 2OOOa]. Drivers were asked to 
manually tune a car radio, manually dial an unfamiliar number on a cell 
phom, and entcr information into a routc guidancc system. Thc routc guid- 
ance systems tested had various typcs of uscr intcrfaccs: Inanual keypad 
ciitry, joystick, and voice activation. Ovcrall, drivcrs nccdcd much more 
time to interact with the route guidance system than to dial thc cell phone 
or tunc the car radio. 

I , i f f k .  i u  kllowl? NhIIUt thrr 
r>#"fe.ts ~ ~ ' l ~ f ~ ~ f ~ ~ ~ ~  h$w- 
iizuibn s y.\icvns on driwr 

A recent study conducted on a tcst track asscsscd the effccts of multiple itilcirttiucn~.,\c. 
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Compared with drivers aged 35 or younger, drivers aged 55 or older 

took morc than twicc as long to enter information into thc routc guidancc 
system, took their cyes off thc road about twicc as often, and had much 
more difficulty staying in thc travel lane while entering information. For 
all drivers, using the voice-activated routc guidaiicc system was associatcd 
with far less time with eyes off the road and no declines in lane-keeping. 
Among oldcr drivers using thc voicc-activated system, times with eyes off 
the road dccreased almost to that observed among younger drivers. The 
voicc-activatcd system did not ncccssarily rcquirc less timc than intcract- 
ing with the manual entry systems. However, the eyes-off-the-road time 
associatcd with its usc was much lower-nearly as low as that observed 
for dialing a cell phone or tuning a radio. Thus voice-activated route guid- 
ance systems appear to be prefcrable to manual entiy systems, although 
research is nccdcd to further asscss thc cffccts of voice interaction on 
driver attentiveness [NHTSA 2000al. 

The potential for task aiid sensoiy overload as a result of more and 
smaller devices is of particular conccrn in the workplacc, where installa- 

‘ tion of Intcrnct-bascd infonnation systcms may offer incrcascd productivi- 
ty through streamlined customer contact and scheduling. Given the poten- 
tial cconoinic bcnefits, i t  is possiblc that introduction of this tcchnology 
into fleet vehicles may preccde its widespread use in personal vehicles. 
Thus thc first cvidcncc of any safcty cffccts of in-vchjclc Intcrnct com- 
bined with other technologics may be seen among workers. 

The European Union has devclopcd principles for in-vehicle Internet 
systcms that address dcsign, installation, presentation of information, and 
drivers’ interactions with displays and controls [Commission of the 
Europcan Communities 20001. The Eltropean Union principles stress the 
importance of maintaining the driver’s attention to the driving task, view 
of thc road, and vicw of critical vchiclc displays and controls. In addition, 
they emphasizc that in-vehicle Internet systems should not 
( I )  placc thc drivcr undcr prcssurc to rcspond in a certain timc franic, 
(2) require long, unintenuptible sequences of interactions, or (3) visually 
entertain thc drivcr. Othcrs have rccommcnded that in-vehicle Internet sys- 
tcms be capable of automatically restricting information when traffic con- 
ditions demand it [Bums aiid Lansdown 20001. 

.3.4 Policy and Legislative Issues 
elated to Cell Phone Use While D 

Policy decisions to guidc ccll phonc usc while driving arc unusually difficult 
givcn that ccll phoiics offcr clcar safcty bencfits along with risks. In addi- 
tion, the rapid growth in cell phoiic ownership has not been accompanied by 
regulations governing their use, either in the general population or in the 
workplacc. Bchvcen 1995 and June 2002, at least 41 Statcs coiisidcred 
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legislation addressing the use of cell phones and other in-vchicle electronic 
dcviccs in passcngcr vchiclcs [Rushing 20021. To datc, no Statc has insti- 
tuted a complcte ban on ccll phonc usc whilc driving. However, the State 
of New York passed legislation (effcctive in Dcccmbcr 2001) that prohibits 
motorists from using hand-held ccll phoncs whilc driving on public road- 
ways. A number of localities have passcd similar ordinanccs prohibiting 
the use of hand-held dcviccs [Rushing 20021. An additional concern is that 
varying restrictions on cell phone use by locality has the potential to create 
confusion among rcsidcnts and among thosc who arc in an unfamiliar loca- 
tion on business travel and unaware of local laws. As of June 2002, five 
Statcs had passcd lcgislation that would niakc Statc law ovcrridc any local 
ordinances related to cell phones. However, to datc only New York has 
acted to place significant restrictions on the use of ccll phones statewide 
[Rushing 20021. 

Of concern to employers is the possibility of incrcased legal liability of 
workers (and pcrliaps employers) who are involvcd in ccll-phone-related 
crashes. One source cited rccommcndations that einployers consider plac- 
ing limits on worker ccll phonc usc and convey to woi.kcrs that ccll phonc 
use is not a necessary condition of employment [Buschian 20001. To date, 
no rcscarch studics havc addrcsscd ccll phonc usc on thc job, including 
whether pressure on workers to use cell phones for conducting business 
has a detrimental cffcct on vehiclc safety. 

4tELATED FACTORS 
ung Drivers 

Workcrs aged 16 and 17 have lower fatality rates attributable to work- 
related roadway crashes than do workcrs agcd 18 and 19 (which niay 
reflect lower levels of exposurc to driving bccausc of FLSA prohibitions). 
Howcvcr, thcsc workcrs arc still cxposcd to crash risks as vchiclc passcn- 
gers and as pedestrians. Fatality rates among workcrs aged 18 and 19 
(thosc not rcstrictcd undcr FLSA) are coniparablc with thosc for adult 
workers aged 20 to 44, and ratcs for workcrs aged 18 are higher than those 
for workcrs agcd 35 through 44 (SCC Tabla 7 and 8). 

young drivers. Numerous studies indicate that young novice drivcrs niay i v i w  r/r.ivr.sr\ muj. 
acquire vchicle handling skills quickly, but they rcquirc much morc tinic to r r q i r h a  ~ c * h k k  ~ / ~ ~ ~ ~ ~ ~ ~ l ~  

dcvclop higher-ordcr perccptual and cognitive skills nccdcd to rccognize dii7h qrrickfy, h r r f  thq)  
hazards and respond appropriately [Dcciy 1999; Pclz and Krupat 1974; r.iyiiire rnrich inore tiitir 
Regan et al. 1998bl. Novice drivers may also lack skills for determining I ~ J  d f ~ ~ k ~ p  .skills i ? P d i d  to 
what factors in thc driving cnvironmcnt require thcir attention at a givcn nwgnizc Irazaids urrd 
time, adjusting to differences in intensity of the driving workload and r.tq>und ~ ~ ~ ~ ~ ~ r [ ~ i ~ ~ * ~ ~ ~ ~ ~ ~ ~ :  
matching their pcrfomiancc to dcniands of thc task [Dccry 19991. 

Several factors contribute to thc iiicrcascd crash susceptibility of 
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Immaturity is another important factor. Young drivers typically possess 
lcss wcll devclopcd judgiiicnt, cngaging in niorc risky driving behaviors 
than their inorc expcrienccd adult countcrparts [Dccry 19991. Also related 
to immaturity is the tendency for young drivers to overestimate their own 
driving skills [Grcgerscn 19961. Another contributor to injury risk is low 
levels of safcty belt use among adolescciits and young adults conipared 
with older pcrsoiis N T S A  1998bl. Sixty-one percent of vehiclc occu- 
pants aged 16 to 20 who died in autoiiiobile or truck crashes in 2000 were 
not wcaring a safcty bclt ["TSA 2001al. 

Fatigue may also contribute to crash risk for young workers who drive 
on the job. Lifestyle factors can rcsult in insufficicnt slccp for adolcsccnts 
at a time when maturational changes can make them more susceptible to 
the cffects of fatigue [NHTSA 1998al. Employcd youth, who must balance 
school, home, and social lifc with job responsibilities, typically get less 
sleep than their couiitcrparts who are not employed, and they are more 
likcly to report daytimc slecpiness [Carskadon 19901. 

Graduated driver liccnsing laws, now in place in many States, provide 
novice drivcrs thc opportunity to gain additional driving experience bcforc 
full driving privilegcs are extciided to them. Features of graduated driver 
liccnsing laws vaiy from State to State. Most, howcver, provide for a grad- 
ual progression from the learner's pcrmit stage to fill1 licensure, extending 
the lcngth of time duiing which novice drivcrs can gain skills and driving 
experience. Some require that novice drivcrs log a minimum numbcr of 
supervised driving hours. Most graduatcd driver licensing programs have 
zero tolerance for illcgal di-ugs or alcohol. Many limit night driving as wcll 
as thc numbcr of teenagc passengers. In New Jersey, thc graduated driver 
licensing law prohibits perniit holdcrs who have not yet passed the road 
test required for initial licensure from using a cell phone or other wireless 
communication dcvice whilc opcrating a vchiclc [Asscmbly of the State of 
New Jersey 20011. 

Many of thc risk factors that incrcasc tlic likclihood that younger drivcrs 
in the general population will be involved in vehicle crashes are also pres- 
ent in thc workplace. Young drivers are not only new behind the wheel, 
but thcir iicwiicss to the workplace compounds occupational safcty con- 
cerns for a population that is already at high risk for vehiclc crashes. 

young workcrs by prohibiting all on-the-job driving for 16-year-olds and 
placiiig limitations on thc nature and amount of driving pcrmittcd for 
17-year-olds (sec Section 3.4.1). However, thc FLSA does not cover young 
workcrs aged 18 and older, who arc still in thc proccss of devcloping driv- 
ing skills and gaining experience. For this group of inexperienced young 
adult drivcrs, cinployers should consider postponing the assignmcnt of 
intensive or time-scnsitivc driving tasks, thcreby continuing to act in the 
spirit of both the FLSA and graduated drivcr liccnsing laws. 

Fcdcral rogulations undcr tlic FLSA address vehicle safcty concerns for 
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Research is now under way to develop driver training ~nodules designed 
to improvc skills that may bc uiidcrdcvclopcd in young drivcrs. Many of 
these havc bccn tcstcd successfully in driving simulators but havc yct to be 
evaluated outside thc laboratory. Onc cxainple is insight training, which is 
intended to make young drivers more aware of the unprcdiclability of typi- 
cal driving situations and the limitations of thcir own skills [Gregcrscn 
19961. Another is variable priority training, which involvcs assignmcnt of 
multiple tasks unrelated to driving, with the goal of improving novice 
drivcrs’ skills in dividing thcir attcntion bctwccii coinpcting tasks and pri- 
orities [Regan et al. 1998al. Other approaches seek to improve youiig driv- 
ers’ ability to (1) apply what thcy havc lcarncd to incrcasingly coinplcx 
and dissimilar situations, (2) improve thcir ability to predict a sequence of 
events, and (3) evaluate their own pcrforniancc and pcrceive hazards better 
by describing their thought processcs to an instructor while actually driv- 
ing [Dcery 1999; Regan ct al. 1998bl. If field testing of thesc approachcs 
is successful, they may eventually bc incorporated into driver training pro- 
grams. Employers should considcr implementing programs that use inno- 
vative tcaching methods tailorcd to youngcr drivcrs, as thcy may bc partic- 
ularly useful in remedying potential deficiencies among this group. 

OIder Drivers 
The need to accommodate oldcr drivers is receiving incrcasing attention in 
the traffic safcty community at largc. As increasing numbcrs of Amcricans 
continue to work beyond the traditional retirement age of 65, the special 
nccds of oldcr drivers bccomc a workplacc safcty issuc as wcll. Oldcr 
drivers have two traits in common with youngcr drivers: difficulty in 
responding to trafic hazards and a tcndcncy to ovcreslimatc driving skills 
[Gregersen 1996; Holland 19931. However, the reasons for these traits dif- 
fer for thc two age groups. Youngcr drivers niay bc at increased risk for 
crashcs bccausc they do not havc ciiough cxpcriencc to rccognizc, assess, 
and respond to hazards, and because they may bc willing to accept highcr 
levels of risk [Deery 19991. With older drivers, the issuc is not nccessarily 
a lack of knowledgc about what constitutes a hazard. Instead, the dangcr is 
that thcy niay not anticipatc and rcact to hazards quickly enough. 
Furthermore, they niay not recognize their failure to deal with these situa- 
tions as effectively as thcy did in the past [Holland and Rabbitt 19941. 
Although their understanding of what is required may not decline, 
thcir ability to rcspond appropriatcly in a real-world driving situation . 
may diminish. 

Both younger and older drivers tend to ovcrcsthnate thcir driving skills 
rclative to other persons of thcir age [Grcgerscn 1996; Holland 1993; Pclz 
and Knipat 19741. However, oldcr drivers may overcstiiiiate their skills 
because of a dccreascd ability to react to high-risk situations-not from 
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lack of knowledge about the risk (which is more likely to be the case 
among youngcr drivcrs). Oldcr drivcrs report compcnsatiiig for what tlicy 
pcrceivc to bc high-risk situations by avoiding rush-hour dnving, complex 
traffic situations, night driving, and long trips [Holland and Rabbitt 19941. 
Avoiding such situations may not bc an option for coiniiiercial drivcrs and 
othcrs who drive for work. 

Reduccd rcaction timcs (both physical and cognitive), reduced ability to 
divide attention between tasks, and increased difficulty in handling com- 
plcx and unfamiliar sihiations arc associatcd with thc normal aging proccss 
and are widely recognized and well documented in thc scientific literahire 
[Brouwcr ct al. 1991; Holland and Rabbitt 1994; Maycock 1997; Stclmach 
and Nahoni 19921. In addition, normal aging rcsults in declining visual 
acuity from reduced ficld of vision, less effective peripheral vision, and 
rcduccd ability to copc with glarc from oncoming hcadlights and other 
sources [FH WA 200 I ; Maycock 19971. The rcduced range of head and 
neck motion associated with the normal aging process may also diminish 
the driver’s skill in scanning the driving environment [FHWA 20011. Night 
driving poscs particular risks for oldcr drivcrs. Night vision dcpcnds on 
seeing conkasts between objects, not on visual acuity alone, and this sensi- 
tivity to contrasts dccrcascs with agc [Burnham and Abranis 19981. 

Certain driving situations and maneuvers may increase the crash risk 
among older drivcrs. Intcrscctions are problematic for older drivers, espe- 
cially where they must make decisions about yielding the right of way 
[Maycock 19971. Older drivers may have trouble intcrpreting pavement 
markings and reading strcet signs [FHWA 20011. They also have difficulty 
negotiating intcrchangcs. For example, those who are cited at freeway 
intcrcliangcs arc most often citcd for failurc to yield and improper use of 
lanes [FHWA 20011. Situations such as highway construction zones may 
be particularly hazardous, since oldcr drivcrs may not react quickly 
enough to signs, traffic control devices, decreases in lane width, and lane 
closurcs and shifts. Construction zoncs may also bc problcmatic for oldcr 
drivers because thcy violatc drivers’ expectations of how the roadway will 
be laid out. 

Methods for assessing an older driver’s fitness to continue driving on or 
off the job should idcally draw on the expertise of various safety and 
health professionals. Some rcscarchcrs have concluded that general mcd- 
ical screcning alonc is not sufficient to identify oldcr persons who can no 
longcr safcly opcratc a vchiclc; thcy bclicve that tcsts of cognitivc func- 
tioning can more effectively identify older drivcrs who may be impaired 
[Johansson et al. 1996; Lundberg ct al. 19983. Other rcscarchers havc 
focused on developing new methods to evaluate older drivers’ visual per- 
ception skills, proposing that simple tcsts of visual acuity alone cannot 
reliably assess thc ability to process the complcx visual information 
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needed for safe driving [Ball et al. 19881. Related studics have shown 
that poor pcrfolmancc on morc sophisticatcd tcsts of visual pcrformancc / f \  thc Iirtmbcr of nl&r 
were highly predictive of crash involvcmcnt among drivers agcd 55 to 90 wijrl~cm incmws, s o  
[Ball et al. 1993; Ball and Owsley 1993; Owslcy et al. 19981. These tests w% thc nurnhcr of 'ddm 
assessed visual processing specd, ability to divide attention bctwcen central- ; ~ Y J I " X  LW who Ulvivc ow 
ized and pcripheral objects, and ability to pay attention selectively in the 
prescnce of target objects and distractions. 

As the number of oldcr workers increases, so will the number of older 
workers who drivc on the job. Ernploycrs will incrcasingly nccd to 
evaluate methods for giving older drivers continued opportunities for 
cmploymcnt whilc cnsuring that safcty is not compromiscd. For many 
older persons, giving up driving is a life-changing evcnt associated with a 
loss of independcncc and compctcnce. Howevcr, crnployers will inevitably 
face thc prospcct of limiting or revoking driving dutics of valucd oldcr 
workers. Such dccisions should bc made objcctively after evaluating cog- 
nitive and visual ability and current levels of driving performance. 
Occupational nicdicine professionals, geriatric hcalth professionals, and 
specialists in vision scrccning can hclp cniploycrs cnsurc that thcir mcdical 
screening programs effectively identify older drivers who may have trou- 
blc pcrforming thcir dutics safcly. If it bcconics ncccssaty for an oldcr 
worker to give up driving, employers should ideally make every effort to 
reassign the workcr to nondriving dutics that hc or shc can safcly pcrform. 

LEE? SAFETY ISSUES 
Although workers eniploycd in thc transportation industry (which includcs 
motor carriers) cxperience thc greatest numbers of occupational fatalities 
becausc of vehicle-related roadway crashes, fully two-thirds of these occu- 
pational fatalities occur in industrics othcr than transportation. In contrast 
to the unique regulatory climatc in which the motor carricr industry oper- 
atcs, cinploycrs in othcr industrics arc govcrncd by rclativcly fcw regula- 
tions specific to the operation of motor vehicles. The first of the prevention 
mcasurcs that arc listcd in Scction 5.1 arc intcndcd to addrcss flect safcty 
in these less regulated industries, but many are also relevant to the motor 
carricr industry. Convcrscly, numcrous safcty measurcs that arc rcquircd 
for the motor carricr industry may bc of vnluc in othcr industrics. 

Mandatory usc of scat bclts is the singlc most important driver safety 
policy that crnployers can iiiiplemcnt and cnforce. NHTS A cstiniated that in 
2000, the use of seat belts prcvcnted 11,889 fatalities in the United States 
and could have prcvciitcd 9,238 fatalities that did occur [NHTSA 2002al. 
Seat belt use by front seat occupants reduces the risk of fatality by 45% for 
passcngcr car occupants and by 60% for light-truck occupants [NHTSA 
2000bl. NHTSA also determined that nearly 143,000 moderate to severe 
injurics could havc bccn prcvcntcd had all vchiclc occupants worn scat 
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belts [NHTSA 2002al. As of Februaiy 200 1, approximately 70% of vehi- 
clc occupants worc seat bclts. Although no data are availablc to distinguish 
between belt use on or off thc job, it is clear that nonuse of seat bclts has 
substantial direct and indirect impact on einployers. 

As with any workplace safcty policy, driver safety policies such as 
mandatory use of seat belts can be effective only if employers (1) tell 
workcrs how important h e  issue is to the company and (2) enforce safety 
policy with fairness and vigilance. High proportions of drivers in the gen- 
cral population report that they arc rnorc attentive to safe driving practices 
than the average driver, thus drivers may view safety messages as meant 
for somcone clsc [Williams ct al. 19931. Delivering information about 
safe driving practices alone may not be sufficient to motivate workers to 
drive safcly. Employers may need to provide additional motivation by 
(1) emphasizing thc potential catastrophic coiisequcnccs of a motor vehicle 
crash to both worker and family, and (2) clearly communicating that safety 
infractions will not be toleratcd [Kedjidjian 1994; Lin and Cohen 1997; 
Williams et al. 19931. 

62 



I 
I 

\ 
? 

/ , 

The prevention stratcgics dcscribcd in this chapter arc both broad and 
diverse, reflecting the large number of stakeholders with influence and 
interest in work-relatcd roadway safcty. Sonic of thcsc stratcgics arc sup- 
ported by research results, injury data, or field testing, whereas others are 
offered for considcration and further rcscarch. Thcy rcprcscnt a compila- 
tion of proven and promising prevention stratcgics relcvant to employers, 
workers, manufachirers, government agencies, transportation planners, and 
safety professionals. If implemented, thcsc strategies can complerncnt the 
effectiveness of existing standards and rcgulations. 

ERALFLEETSAFETY 

* Provide fleet vehicles that offer the highest possible levels of occupant 
protcction in thc cvciit of a crash. In addition to rcduciiig injury scvcrity 
in the event of a crash, this practice also conveys to workers that vehicle 
safcty is a company priority. (Infoi-tiiation about thc crashworthiiicss of a 
given vehicle make and model is available on thc NHTSA Wcb sitc at 
http://www.nhtsa.dot.gov). 

* Tmplcnicnt a comprchcnsive vehicle maintciiancc program that includcs 
pre-trip vehicle inspections for key potential problem arcas, immediate 
withdrawal from scrvicc for any vehicle with nicchaiiical problcms, and 
periodic withdrawal from service for comprehensive inspcctioii and 
schcduled niaintcnance. Federal motor carrier regulations under 
49 CFR 396 contain a list of CMV systems and parts that must be 
inspected. In addition, the Coiniiiercial Vehicle Safety Alliance (an 
organization of officials rcsponsiblc for cnforcenicnt of motor carrier 
safety laws) has developed out-of-sei-vice criteria that may be applied to 
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all types of flect vchiclcs [Randhawa et al. 19981. (Note: These criteria 
arc limitcd to scvcrc dcficicncics and should not be uscd as solc maintc- 
nancc critcria.) 

* Develop delivery schedules that take into account the need for periodi- 
cally taking trucks out of scrvicc for schcdulcd maintcnancc. 

& Ensure that no workcr is assigncd to drivc on the job if hc or she docs 
not have a valid driver’s license. The license should be appropriate for 
thc typc of vchiclc to bc drivcii. 

Maintain coniplcte and accuratc rccords of workcrs’ driving pcrfoim- 
ance. In addition to checks of driving records of prospcctive cmployccs, 
pcriodic rccliccks aftcr hiring arc critical. Ernploycrs can also considcr 
rcquiring drivers to provide periodic documentation of vehicle insurance 
and to report liccnsc suspcnsions or rcvocations as well as convictions 
for vehiclc-related offenscs. By law, employers of CMV drivers must 
rcvicw thcir driving rccords annually [49 CFR 391.251, but similar 
rcvicws arc appropriatc for othcr workers who drivc on thc job. 

* Implement and enforce mandatory seat belt use policies. 

Comrnunicatc to workers that a violation of company driver safety policy 
is as serious as (and has similar conscqucnccs to) a violation of safety 
policy on the employer’s premises. 

Where practical, considcr adopting a “one driver, one vehicle” strategy. 
Assignment to a single vehicle instills a scnsc of responsibility and own- 
crship. Also, a workcr who opcrates the sanic vehicle each day may 
morc casily identify potential mechanical problems with that vehicle 
[Heath 19961. 

- Establish schedules that allow drivers to obey speed limits and follow 
hours-of-scrvicc regulations, where they apply. This rccommcndatioii 
pcrtains both to workcrs who drivc long distances and to those who 
inakc local dcliverics. 

* Consider implcnicnting driver safety programs that cmphasizc the link 
between driver safcty at work and driver safety at homc. Safe driving in 
the workplacc bencfits thc worker’s family by rcducing the risk of 
fatality or disabling injury. In addition, lessons learned on the job can 
incrcasc workcrs’ awarcncss of thc importancc of safe driving outsidc of 
work hours. 

= Ensure that workers receive thc training necessary to operate specialized 
motor vchicles or cquipment. This training should address changcs in 
vchicle performancc under different conditions. Examples include proper 
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operation of vehicles with anti-lock braking systems under differing 
wcathcr conditions or changcs in vchiclc stability, dcpcnding on thc size 
of the load. 

* Require newly hired workers to attend pcrforinancc-based defensive 
driving courscs, with mandatory rcfrcshcr training at rcgular intcrvals. 

USC safety bclts whilc driving on or off the job. 

4 Bcforc driving a reiital car or other unfainiliar vchiclc, familiarize 
yourself with the vehicle controls. 

* If possiblc, map out thc routc in advance whcn driving in un- 
familiar places. 

IC U E-R E L AT E CRASHES 

* Incorporatc fatigue managcmcnt into safety programs. Considcr adopting 
nonrcgulatory approachcs (c.g., thc Fatiguc Management Prograni undcr 
development at FMCSA, or similar programs) if thcy are found to be 
cffcctivc. 

* Providc drivers with dctailcd inforiliation about company policies related 
to driver discretion in scheduling start times, deliveiy times, and rest 
brcaks. Employers covcrcd by motor carricr rcgulations should pcrniit 
drivers a reasonable degree of latitude in their work schedules to allow 
thcm to takc rcst brcaks whcn thcy fccl fatigucd. 

* Avoid requiriiig workers to drivc irregular hours or to extend their 
workday far beyond their normal working hours as a result of driving 
rcsponsibili tics. 

tor Carrier Empl 
Establish schcdulcs that allow drivcrs to obcy spccd h i t s  and follow 
applicable hours-of-service regulations [NIOSH 19981. 

* Nolidriver workers with rcsponsibilitics €or schcduling, dispatching, or 
supcrvising drivcrs should know and comply with rcgulatioiis that gov- 
ern scheduling [49 CFR 392.61 and hours of scrvice [49 CFR 395.31. 

* Support modifications in delivery schedules when necessary to ensure 
that drivcrs get adequate rest [Hartley 19971. 
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* Minimize the amount of time drivers must spend loading and unloading 
cargo. This may reduce risk of ovcrcxertion injurics (c.g., bccausc of 
lifting) and may also reduce fatigue. 

Consider installing electronic on-board recorders to monitor compliance 
with hours-of-scrvicc rcgulations, givcn that rcscarch has shown widc- 
spread violation of these regulations in the United States. In the 
Europcan Union, inechanical tachographs have been required since 1985 
and arc uscd to track driving timc, time spcnt doing maintenance and 
administrative work, on-duty waiting time, rest time, and break time 
[FHWA 20001. 

22.3 Policy Makers 
* Support field studics to dctermine thc safety consequcnccs of revised 

FMCSA hours-of-servicc regulations that will apply to property-carrying 
CMV drivers bcginning January 4, 2004. 

Encouragc Federal and State agencies that provide rest areas for truck 
drivcrs to coordinate their efforts and ensure that adequate numbers of 
parking spaces arc available. These ciitities should also coordinate with 
the privatc sector as appropriate. Drivers who must spend off-duty peri- 
ods on thc road should have acccss to secure rest areas located at regular 
intervals. 

5.2.4 Transportation Planners and 
ic Engineers 

Rccomnend wider use of shoulder rumblc strips to alert drivers that they 
have lcft thc roadway. Rcscarch suggests that shoulder rumble strips 
placed on high-speed, controlled-access rural roads reduce the number of 
run-off-thc-road crashcs by 30% to 50% [NHTSA 1998al. 

3.1  Safety Professionals 
5 Incorporatc information about safcly sharing thc road with trucks and 

other largc CMVs into driver cducation courses, Starc driver's manuals, 
and workplacc driver training programs. The Share the Road Safely 
Campaign offers safcty materials that can be used to supplement driver 
training (see www.sharethcroadsafely.org). 

* Incorporate into tiiick driver training programs infoiination about com- 
mon unsafe driving practices of inotorists in the vicinity of large trucks 
[Stuster 19991. 
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arrier Empiovers 
= Consider compensating truck drivers for time spent on required safety 

inspcctions to incrcasc thcir inccntivc to pcrforni them thoroughly. This 
recommendation applies to drivers who arc paid by the mile as well as 
those who arc paid by the hour. 

vansportat ion Pia 
raffic Engineers 

* Asscss whcthcr thc numbcr of acccss poiiits to Statc and U.S. highways 
might be reduced to minimize the numbcr of situations in which CMVs 
and local passenger vehicles cntering thc strcain of traffic may collide. 
Entrances and cxits should be clearly markcd and placcd so that all high- 
way users have optimum visibility of other vehiclcs. 

HE TO CELL PHONE 
D1 DRIVING 

PkU?PS 
No prcventive mcasurcs have bccn dcvclopcd spccifically for workcrs 
because research is lacking on cell phone use during work-related driving. 
Howcvcr, prcvcntivc i~icasurcs for thc general driving public arc also rclc- 
vant to the workplace and are recornmendcd for workcrs as follows 
[Buschman 2000; Lissy ct al. 2000; Stevens and Paul0 19971: 

* Avoid placing or taking cell phonc calls whilc opcrating a motor vchiclc, 
especially in incleinent weather, unfamiliar areas, or heavy traffic. 

= Place calls from a stopped vehicle if at all possible. 

* Allow a passenger, not the driver, to handlc phonc calls if possible. 
Altcrnativcly, allow incoming calls to roll ovcr to voice mail. 

* Be aware of any local regulations governing cell phone use. 

* Avoid other activities such as eating, drinking, or adjusting 
noncritical vehiclc controls whilc driving. 

.2 Employers 
* Avoid prcssuring workcrs to routincly conduct busincss on a ccll phonc 

while driving. 

* Monitor workcrs’ crash cxpericncc relatcd to the use of cell phones, 
in-vehicle Internet, and other technologies. 

* Modify company policics on usc of thcsc tcchnologies whilc driving if 
safety concerns dcinand it. 
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.3 Manufacturers. Human Factors 
rofessionals, and Policy Maker 

a Provide consunicrs with cducational materials about the dangers of 
drivcr distraction during usc of ccll phoncs and othcr tcchnologics. 
Incorporate similar information into drivcr education programs and 
workplacc drivcr training programs [NHTSA 19971. 

- Considcr thc safety implications of combining cell phoncs with othcr 
information systems in vehicles. Equipment designers should consider 
dcvcloping systcins that can tcmporarily divcrt incoming calls or potcn- 
tially distracting visual displays when traffic conditions demand the 
driver's fill1 attention [Burns and Lansdown 2000; NHTSA 1997; 
Parkcs 19931. 

SHES INVOLVING 
DRIVERS 

* Ensure that young workers who are assigned to drive on the job have a 
valid Statc drivcr's liccnsc. 

- Require successful complction of a State-approved driver education 
course (where State laws provide for such courses) and require that the 
worker havc a driving rccord frcc of any moving violations at the time 
of hire. For young workers who have not completed a driver education 
course, cxpcditc thcir cnrollmcnt in drivcr training courscs offcrcd to all 
employees. 

* Set policy according to State graduated driver licensing laws (particularly 
rcstrictions on night drivjng and the numbcr of tccn passcngcrs) so that 
company operatioiis do not place young workers in violatioii of these 
laws. 

= Kecp a driving log to cnsurc that young drivcrs do not cxcccd thc niaxi- 
mum number of hours that may be driven. Even if the employer is not 
covcrcd midcr FLSA, thc provisions of this act noncthclcss provide useful 
guidance for appropriate assignment of driving tasks to young workcrs. 

- Assign driving-related tasks to young drivers in an incremental fashion, 
bcgiiining with limi tcd driving rcsponsibilitics and cnding with 
unrestricted assignments. This recommendation extends to young drivers 
agcd 18 or oldcr who are still in thc proccss of acquiring driving skills and 
expcrience-not just to those under age 18 who are covered by FLSA. 
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Strictly enforce policies that require workers to wear safcty belts in all 
vchiclcs (drivcrs and passcngcrs). Since adolcsccnts and young adults 
are lcss likely than oldcr adults to wcar safcty bclts, bc particularly vigi- 
lant about enforcing safety belt use in this workcr population. 

Providc supcrviscd pcrforniancc-based training, cspccially €or young 
workcrs who arc expected to opcratc spccializcd vchiclcs or cquipmcnt. 

8 Look for driver training programs that address hazard perception skills 
that may be lacking in young drivcrs. 

ES INVOLVI G OLDER DRWERS 
ioyers 

6 Offer periodic screening of vision and general physical health for all 
workcrs for whom driving is a primary job duty. Considcr incrcasing the 
frequency of screening for workers aged 65 and older, but make sure 
that any such policy cnsurcs fair trcatnicnt of all workcrs. 

6 Base decisions to restrict driving for oldcr. workcrs on asscssmcnts of 
actual driving ability-not solely on general medical screening or on an 
arbitrary age limit. 

* If a worker’s ability to drivc on the job is impaircd tcrnporarily or per- 
manently, make every effort to accominodatc that workcr to other job 
duties if hc or shc is ablc to perform thcm. 

6 Considcr providing vchiclcs with fcaturcs that may casc thc driving task 
and decrease the risk of crashes and injuries among older workers. Such 
vchiclc fcaturcs includc powcr stccring and brakcs, automatic transmis- 
sion, clcan and properly adjusted headlights, sidc air bags, and ncw tech- 
nology such as crash avoidance systcnis and night vision enhancement 
systcnis. Howcvcr, employers should bc alert to thc potentially ncgativc 
effccts of new technology, as oldcr drivcrs may find it difficult and 
stressful to adjust to new aspccts of vchiclc opcration [Holland and 
Rabbitt 1994; Maycock 19971. 

For older drivers, considcr offering training sessions in which a skillcd 
obscrver or driving instructor providcs fccdback on driving pcrforniance 
[Holland and Rabbitt 19941. 
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ansportation Planners 
Hic Enqineers 

The following changes in highway design, signage, and traffic control 
dcviccs will hclp all drivcrs, and cspccially older drivcrs: 

Consider widcning the pavcnicnt markings. 

* USC large. wcll illuminated and maintained road signs and traffic control 
dcviccs that coiivcy siniplc, concisc mcssages. 

* Use dircctional him arrows at busy intcrscctions. 

Usc positivc barriers in crossovers and transition arcas in highway 
constni ction zones. 

[FHWA 200 1 ; Maycock 1997; Sivak 19851 

5.6.3 Safety Professionals - Dcvclop driver training or refresher courses that arc tailored to older 
workcrs and that provide information about age-related changes that may 
affcct driving perfonmncc [Holland 19931. Thcsc courses should 
address thc driving situations that arc most likcly to pose difficulties for 
older drivcrs (e.g., driving at night, driving in interscctions, and yielding 
the right of way). Thc courscs should offer strategies for coping with 
these sihiations. 
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Although a considerable body of rcscarcli addrcsscs roadway safcty issucs 
in the general population, data are lacking in a nunibcr of arcas relevant to 
work-rclatcd roadway safety. The following list outlines research that is 
needed to characterize occupational crashcs, determine risk factors, and 
identify effective prevention strategies: 

* Rcscarchcrs should cvaluatc thc cffcctivcncss of workplacc intcrvcntions 
to prevent roadway crashcs. 

Research is needed to develop better measures of exposure to on-the-job 
driving. Fatality ratcs that arc calculatcd on thc basis of occupation or 
industry identify worker groups at highest risk but do not adjust for dif- 
ferences in hours or inilcs drivcn. 

* Rcscarchers should use cxisting programs such as thc Crashworthincss 
Data System to investigate roadway crashes in which workers sustain 
nonfatal injurics, particularly those that involvc a vchiclc othcr than a 
large truck. 

Data systems specific to occupational fatalities and injuries should be 
cvaluatcd and riiodificd to conform with terminology uscd by thc road- 
way safety community. CFOI currently does not contain adequate data 
on vehicle typc, road type, cnvironmcntal factors, drivcr-rclatcd factors, 
and manner of collision. 

* Research is needed to asscss the effects of safety nianagcmeiit practices 
and work organization (c.g., schcduling and coiiipcnsation practiccs, 
training and incentive programs, and vehicle selection and maintenance 
policics) on safcty outcomcs for occupational drivcrs. 

Rcscarch is necdcd to bcttcr dcscribc risk factors for occupational crash- 
es among workers who do not opcrate a vehicle as their primary job 
task. With thc cxccption of largc truck craslics, diffcrcnccs bctwccn 
work-related crashes and crashcs in the general population arc poorly 
undcrs tood. 

9 A broad-based cffort is nccdcd to arrive at improvcd nicthods for asscss- 
ing and quantifying driver fatigue. 
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* Federal and State agencies should develop standardized national guide- 
lines for asscssing factors such as driver fatigue, driver distraction, and 
cell phone usc in roadway crashcs. Dctcrmination of these factors is 
largcly subjective in the abscncc of guidelines for law enforcement off- 
ccrs and others who provide data on work-related and other crashes. 

* Additional steps should be taken to improve quality and completeness of 
data on thc involvement of cell phoncs and other electronic devices in 
roadway crashcs: 

-Crash reports should be standardized nationwide to require that infor- 
ination bc rccorded about thc involvement of ccll phones, in-vehiclc 
Internet, navigation systems, and other electronic equipment. 

-Studies that measure timing, duration, and content of cell phone calls 
during normal driving situations arc nccded to provide baselinc data. 
Research projects that place event recorders and other instiiunents in 
ccll phonc uscrs’ vchiclcs will hclp to dctcct rcal-world changes in 
driving pcrformancc during cell phonc use and to collcct information 
about associated crashcs and near misscs BHTSA 19971. 

-Fcdcral agcncics and thc rcscarch community should work togcthcr to 
develop focused studies on the safety effects of cell phone use during 
on-the-job driving. Thcsc studics should asscss diffcrcnccs bctwccn 
cell phonc use in work and nonwork situations so that unique occupa- 
tional risk factors can be identified. 

* Rcscarch is necded to assess thc rolc of conimuting in work-rclated 
roadway crashes and the role of workplace factors in crashes that occur 
during conimuting timc. Undcr definitions used by existing data sys- 
tcnis, a crash is not work rclatcd if it occurs during commuting to or 
from work. Workplace factors such as shiftwork, lcngth of shift, and 
hours of driving while at work may influence the likclihood of crashcs 
during commuting. Convcrscly, factors such as the length of the com- 
mute may bc associated with the risk of a crash on the job. 
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Prcvcnting work-relatcd roadway crashcs rcquires an approach that is both 
multidisciplinaiy and multifaceted. Diffcrcnt vchiclc work cnvironmcnts 
call for different interventions, and no single intcrveiition will suffice for a 
given work environment. Groups working primarily in occupational safety 
need to understand more fully tlic issues that influciice worker safety on 
the roadway. Developing coniprchcnsive prcvention programs requires 
knowledge of areas as diverse as physiological responses to fatiguc. 
highway and vchiclc design principles, psychosocial factors that influeiicc 
risk-taking in young drivers, and onboard vehicle monitoring technology. 
Roadway safcty advocatcs might also bcncfit from a grcatcr undcrstanding 
and appreciation of the unique challenges to preventing work-related 
crashcs. Increased collaboration between thcsc two communities will opti- 
mize limited resources and improve the quality of programs for preventing 
all vehicle-relatcd injurics and fatalities on thc Nation’s roadways. 
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NOTE: The addrcsscs below wcrc corrcct as of July 2003. Sincc Intcrnct addrcsscs 
for Web sites change frequently, rcaders are cautioiicd that slight changes may have 
taken place since that timc. 

AAA Foundation for Traffic Safcty 
s t  :t v%. aa a Otw n cia t i o  n.o rgi ti omt 

Advocates for Highway and Auto Safcty 
5T p.sutcJyad\.orq 

American Trucking Associations 
v,%i .v\,trochirtg.or~ 

Association for thc Advanccmcnt of Automotivc Mcdicinc (AAAM) 
45 1% w..carcrash.org 

Citizens for Reliable and Safe Highways (CRASH) 
51 ~~.lrlW&silfi9,t>rg 

Commercial Vehicle Safety Alliance 
&t ~F\t,c\’\:k*org 

Federal Highway Administration 
?4 Pt u . k \i a.cf 0 t .go\ 

Federal Highway Administration 
Turncr-Fairbank Highway Rcscarch Caitcr 
ii :t \..i.rfhrc.gai 

Federal Motor Carrier Safety Administration 
I_ w%t w..frrjc~a-.cl_ci$ti 

Insurance Institute for Highway Safcty 

National Highway Traffic Safety Administration 
iillip:/iivn w.nilts:l.dot.guv 
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w 1% t\ .ctic.wn/rt icish 
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3 . t . n  ~~.nrc.ci?*ein~cmihrsd.htnt 
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\lp M.rj l  % j J J y I \  
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-I_- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 . ~ ~ ~ ~  -- 
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v M W. rtit&n;l l-acildultIies.ot-g/~~~ 

University of Michigan Transportation Rcscarch Institute (UMTN) 
+FM m.11 tritri.rrrnich.udii 
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xy\% \li.rtrtt.gtrt 
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E IX A 
1987 tndustry Divisions 

Industry division 
(SIC major group) Description 

Agriculturc, Forestry, 
and Fishing (01-09) 

Businesscs engaged primarily in agricultural production, forestry, commercial 
fishing, hunting and trapping, and rclatcd scrvices including landscape and horticul- 
turd services, veterinary services, and fami labor and management services. 

Mining (10-14) 

Construction (1 5-1 7) 

Manufacturing (20-39) 

Transportation, 
Communications, and 
Public Utilities (40 49) 

Wholesale Trade (50-51) 

Retail Tradc (52-59) 

Finance, Insurance, and 
Real Bstatc (60-67) 

Services (70-89) 

Busincsses cngaged in the extraction of minerals occurring naturally: solids, such as 
coal and ores; liquids, such as crude petroleum; and gases, such as natural gas. 
lncludcs quarrying, wcll operations, and firms that explore and develop mineral 
properties. 

Businesses engaged in new construction, additions, alterations, reconstniction, instal- 
lations, and rcpairs. Covcrs building construction by gcncral contractors or operative 
builders, hcavy construction other than building by general contractors or special 
trade contractors, and construction activity by othcr special trades contractors. 

Businesses engaged in the mechanical or chemical transfomiation of materials or 
substaiiccs into ncw products. Usually dcscribcd as plants, factorics, or mills that use 
power-driven machines and material-handling equipment. 

Businesscs providing the general public or other businesses with passenger and 
freight transportation, communications scrvices, or electricity, gas, steam, water, or 
sanitary services. lncludcs the U.S. Postal Servicc. 

Businesscs primarily engaged in selling merchandisc to retailers; to industrial, com- 
mercial, fann, or construction contractors; or to other wholesalers. Also includes 
businesses acting as agcnts in buying mcrchandisc for or sclling nmchandise to such 
persons or companies. 

Busincsscs primarily cngaged in sclling mcrchandisc for pcrsonal or household con- 
sumption and rendering services incidental to the sale of goods. Retail businesses are 
classificd according to thc principal commodities sold (c.g., groccrics, clothing). 

Covers coinmercial banking, savings institutions, and credit unions; securities 
and connnaditics cxchangcs and brokcragcs; insurance carricrs, agcnts and brokers; 
management of commercial and residential rental properties: real estate agents; and 
land dcvclopcrs. 

Covers hotels and other lodging places; businesses providing personal, business, 
repair, and amusement scivices; health, legal, engineering, and other professional 
serviccs; cducational institutions; and mcmbcrship organizations. 

Public Administration (91-97) Includcs the cxccutivc, Icgislativc, judicial, administrative, and regulatory functions 
of Federal, State, local, and international governments. Govemincnt-owned and 
opcratcd cstablishnicnts (c.g., highway construction work donc by a Statc dcpart- 
ment of transportation) are classified in major groups 01-89. 

Source: Adapted from OMD [1987]. SIC m a i d  1087. 
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ccupation Groups 
Occupation group 

(BOC codes) 
Executive, Administrative, and 
Managcrial (003-037) 

~ 

Profcssional Spccialty 
(043-199) 

Technicians and Related 
SUP POI^ (203-235) 

Sales (243-285) 

Clerical (303-389) 

Services (403469)  

Farming, Forestry, and Fishing 
(473499) 

Precision Production, 
Craft, and Repair (503-699) 

Operatives (703-799) 

Transportation and Material 
Moving (803-859) 

Laborers (864-889) 

Description 
Includes govcrnment official3, accountants, funeral dircctors, and managers in 
fields such as cducation, food scrvice, rcal cstate, medicine, finance, and niarkcting. 

lncludcs cngincas, arcliitccts, hcalth carc practitioncrs, teachcrs. lawyers, writers, 
artists, entertainers, athletes, and natural, social, mathematical, and computer scientists. 

Includes technicians in health, enginecring, law, and laboratory sciences; airplane 
pilots and navigators; air traffic controllers; and computer programmers. 

Includes sales workers in real estate, insurance, advertising, mining, manufacturing, 
wholcsalc, and rctail; cashicrs; vendors; and supervisors of sales workcrs. 

Includes secretarics, clerks, bookkeepers, mail carriers. bank tellers, teachcrs’ aides, 
dispatchers, tickct agents, and supervisors of workers in these occupations. 

Includes law cnforccmcnt and corrcctioiis officers, fircfightcrs, sccurity guards, 
cooks and food servers, health aides, janitors and cleaners, hairdressers, attendants at 
rccrcation facilitics, and child carc workcrs. 

Includes fann opcrators, hircd farm laborcrs, nursery workcrs, groundskccpcrs 
and gardeners, agricultural inspectors, animal caretakers, foresters, loggers, fishers, 
hunters, and trappers. 

Includes mechanics; repairers; mincrs; machinists; tailors; butchers; bakers; 
wcll drillers; and spccializcd construction tradcs workcrs such as carpcntcrs, 
plumbers, bricklayers, roofers, electricians, painters, and drywall installers. 

Includes a wide range of machine operators, assemblers, and inspectors: welders; 
gradcrs and sorters; and operators of machincs that work on metal. wood, plastic, 
tcxtilcs, and printed materials. 

lncludcs truck, bus, and taxi drivers; locomotive operators; sailors and deck hands; 
and operators of‘heavy cquipment such as cranes, excavators, and forklifts. 

[ncludes general and constniction laborers, stock handlcrs and baggers, garbage col- 
lectors. stevcdorcs, and workcrs at garagcs and gasolinc service stations. 

Source: Adaptcd from BOC [ 19921. Alphabctical index of industrics and occupations 

92 


	Executive Summary
	Public Health Summary
	Acknowledgments
	Introduction
	2.2 Fatal Injuries to Workcrs


	Occupational Roadway Safety
	3.1 Federal Motor Carrier Safety Regulations
	3.2 NHTSA Vchiclc Safety Standards
	3.3 National Transportation Safety Board

	Special Topics
	4.1 Driver Fatigac
	4.4 Age-Rclatcd Factors
	4.5 Fleet Safety Issues

	OnlineResources
	A SIC 1987 Industry Divisions
	B BOC 1990 Occupation Groups


